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The Diagnostic Rhyme Test (DRT):
An Air Force Implementation

1. INTRODUCTION

The Diagnostic Rhyvme Test (I)R'I‘)I for inteligibility was initially developed
under Contract No, IF19628-70-C-0182 or the Air Foree Flectronic Systems Divi-
sion, Volee Processing Laboratory (formally part of the Air Foree Cambridge
Rescarch Laboratories, Data Sciences laboratory), In recent vears the DRT has
emerged as a DoD Standard for testing the intelligibility of volice communications
terminals, This is evidenced by its extensive use by the Do) Narrowband Secure
Voice Consortium during its FY7) and FY76 Test and Evaluation of candidate
narrowband digital voice algorithms for use in the 1980's, The DRT's used by the
Consortium were evaluated under contract by Dvnastat, Ine,, Austin, Texas, the
developers of the test, This report documents the Jdevelopment of an in-house

capability to administer and score the DRT,

(Received fur publication 18 June 1078)

1. Volers, W.D,, Sharpley, A.D., and Hehmsoth, C,J. (1073) Research on
Diagnostic I'valuation of Speech Intelligibility, AFCRI,-72-080Y,
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2. THE DIAGNOSTIC RHYME TEST

21 Intraduction

The DRT {8 a test for intelligibility rather than user acceptance, or quality, of
voice svstems,  Although related, it is important to note the distinction between
intelligibility and quality, [t {8 possible for a voice system to he perfectly intelli-
gible vet have a very unnatural sound or not permit speaker recognition, In sucha
case the system is likely not to be acceptable to the user, On the other hand, a
system having poor intelligibility will certainly be unacceptable to the user, Thus,
a prerequisite for user acceptance is high intelligibility, The DRT is a measure of
that characteristic of a voice system, The test is structured in such a way as to
allow a detailed analysis of the ability of asystem to reproduce certain classes of
phonemes, These classes are categorized by the binary attributes VOICING,
NASALITY, SUSTENTION, SIBILATION, GRAVENESS, and COMPACTNESS, The
test provides a means of measuring the performance of the voice system for each
state, present or absent, ‘of these six attributes as well as total intelligibility., Using
these results, specific weaknesses in the voice system can be pinpointed and cor-

rected. This method of diaghostic analysis has been successfully used. 2.3

2.2 Usage

A series of master tape recordings have heen prepared by Dynastat, Inc, under
various Government contracts to be used as input speech material for testing the
intelligibility of the voice system under consideration, Each tape recording con-
sists of one or more speakers uttering a known randomized sequence of words,
Each word hus been selected from a pair of rhyming words differing only in the lead-
ing consonant., [igure 1 presents the sequence of events for DRT usage. In order
to conduct a DRT one or more master tape recordings are used as input speech
material to the voice system under test, The processed output speech is tape
recorded for later presentation to a crew of listeners for evaluation, The listeners'
task is to determine which of the rhyming words had been uttered by the speaker,
After all tape recordings processed by the system under test have been heard by the
listening crew, computer analysis of the l{steners' responses takes place and a
comprehensive printout of the results is provided. Further analysis by the user

can then take place,

2. Smith, C, P, (1976) Comparative Evaluations of Speech Intelligibility Perform-
ance of Three Narrowhand Volce Communications Methods: Trivoc, Linear
Prediction Coding (LPC) and Plecewise Linear Prediction Coding (PLPC)
ESD-TR=-77-131,

3. Smith,C, P. (1977) Intelligibility Performance of Narrowband Linear Predictive

Vocoders in the Presence ol BT Errora, FSD-TR-77-324,
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Figure 1. DRT Usage. The sequence of events

2.3 Structure of the DRT

A complete DRT consists of one speaker uttering 464 words of which 384 words
are actually scored, The remainder are filler and experimental words, DRT's are
normally administered in half tests (192 words) using multiple speakers, The com-
plete list of words used in the DRT appear in Figures 2a through 2d. The DoD)
Narrowhand Secure Voice Consortium has prepared a =ct of DR I' master input tapes
using various microphones and ambient acoustic noise backgrounds, ‘These tapes
are in the possession of this office and are available for DRT testing,  Table ! is
a summary of these tapes, In addition, master DRT tapes as indicated in Tables 3,
4, and 5 are also available,

2,3, 1 THE TEST BOOKLET
vvrliach listener who s tasked to evaluate a processed 1ape recording has before
him a four page test hooklet for each speaker he will hear, The booklet is sufficient
ta score one half test, The booklet {8 s8h »n in Figures 2a through 2d, The speech
material the listener hears ~onsists of 232 words uttered by cach speaker, The
words are one word from each of the word pairs in the test hooklet, ‘The listener
is instructed to strike out the word he thinks he hears, The bhooklet is structured so
that the word pairs on I'igures 2a and 2c¢ are the same but presented in the reverse
order, Similarly, the word pairs on Figurcs 2b and 2d are the same but appear in
reverse order, In addition, the present state of each of the wix attributes are repre-
sented by the left word {n each column on Figures 21 and 2h while the abxent state
is represcented by the right word in each column on those pager, The reverse ix

true for Figures 2¢ and 2d,

0




Table 1. Avaflable Master DRT Tapes

Tape DRT TAPES *Environ- **Microphone
I Speaker / List ment 1 2)3j]4)] 5] 6
E-1-A | L1, 302A, CH 3088, RN 310A Quiet x| x| x| x )
F=1-8 | JE 3004, BV 303A, 1K 309A " X| X} X} X
E=2-A{ L1, 3028, CH 307A, RH 3108 " x| x] x|« )
E«2-p | JE 3068, BV 303B, PX 3128 " X | x| x]x
E-3-A | LI 301A, CH 308A, RH 311A " x| x| x])x
F«3-B | JF 305A, BV 304A, X 312A " X1 X X|]X
E-4=A | 1L 301B, CH 307B, R: 311B " x| x| x{|x
FE=4~R | JE )O05B, BV 304B, PK 309B " X] X]X] X
E-5-A| JS 317A, LS J15A, MP 314A " x [ x| x| x
F-5-B { JS 3178, 1S 3158, MP 314B " X| X] X | X
E-6-A| JS 318A, 1S 316A, MP 313A " X| x| x]x
E-6-B | JS 3188, LS 316B, MP 3138 " x| x| x|«x
G=1-A] RH 318A, JE 310A, CH 314A APCP X X X
G-1-R | R 3188, JE 3108, Ci 314 " X X X
G-2-A | R 317A, JE 309A, Ch 313B LEL X X X
G-2-B | RH 3178, 1E 3098, CH 313A " X X X
G~3-A | RH 303A, JE 311A, CH 315A SHIP X X X
G-3-B | Ril JO3B, JE 311B, CH 315B " X X X
G-4=-A ] RH 304A, JE 312A, Cit 316A, Office | X X X
Js 305A
G-4-B | RN 304B, JE 3128, CH 316BR, " X X X
Js 3058

*Environment: Ambfent Acoustic Noise Simulated {n a Sound Room,
ABCP = Afrborne Command Post
HEL. = Helicopter
SHIP « Shipboard

** Ser Table 2 for microphone fdentiftcation, .
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Table 2 Microphone Identification Used {n Table 1,

—
]

Altec 65603 Dynamic AHerophone

Western Electric T1 Carbon Microphone
- Grason-Stadler E7300M Throat Micraphone
General Radio 15680-15 Ceramic Studio Microphone

Roanwell Dynamic Noise Cancelling Microphone
Fleetrovoice M-78/AIC Dynamic llelicopte Microphkone

[~ I A
]

Table 3 Available Word 1ir*: and Speakers (100 Series)

Word l.ist Speaker Word i.ist Speaker
102A BV 108A CH
102 BV 1088 CH
103A BV 111A JE

o 1038 BV 1118 g
104A RD 112A SN
10413 RD 1128 SN
105A RD 113A J¥
1058 RD 1138 JE
106A Bl 1154 SN
1061 BI. 1158 SN
107A cn 116A BL
10713 cn 1168 BL.
' 11

S, R




Table 4,

E-4a Advanced Airborne Command Post Master DRT Tapes

Tape DRT Tapes * Microphone
1)) Speaker/1.ist Environment|{ 1 2 3 4 5
S-1-A SM 301A, SK 307A, BD 311A Quiet X X X X
S-1-B HIT 303A, MM 305A, [P 309A Quiet X X X X
S-2-A SM 301B, SK 3078, BD 311B Quiet X X X X
$-2-1 HII 3038, MM 3058, I 309R Quiet X X X X
T-1-A SM 302A, SK 308A, BD 312A E-4A Noise | X X X X
T-1-B HI 304A, MM 306A, IP 310A Ii-4A Noise | X X X X
T-2-A SN 3028, SK 30813, BD 312B E-4A Noise | X X X X
T-2-B HIT 304B MM 3068, IP 310B E-4A Noise | X X X X
*Microphones:
1 - ALTEC 659A Dynamic Microphone
2 - Roanwell Confidencer Microphone P/N 240100001
3 - Grason-Stadler E7300MN! Throat Microphone
4 - General Radio 1560-P5 Ceramic Studio Microphone
5 - Noise only - General Radio 1560-P5
Table 5, F.-3A AWACS Master DRT Tapes
Tape DRT Tapes *Microphone
N Speaker/1.ist Environment| 1 2 3 4 §
$-3-A CH 301A, JE 305A, SM 309A Quiet XN X X X
$-3-B IP 303B, MC 307A, GM 311A Quiet X X N X
S-4-A cH 3otn, JE 3058, SM 3098 Quiet 4 X N X
S-4-B [P 303A, MC 307B, GM 311B Quiet X X X X
T-3-A CH 302A, JE 306A, SM 310A E-JA Noise | X X X X
T-2-B8 IP 304A, MC 308A, GM 312B E-3A Nolse | N X X X
T-4-A CH 3028, JE 3068, SM 3108 ©-3A Noilse | X X X X
T=-4-1 IP 3048, MC 3088, GM 312A F-3A Noise | X X X X
*Microphones:

1 - ALTEC 659A Dynamic Microphone
2 - 11-335/A1C tleadset Mlicrophone

3 - Grason-Stadler E7300M Throat Microphone

4 - Cieneral Radlo 1560-P5 Ceramic Studio Microphone
5 - Noise only - General Radlo 1560-1"5

P
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DAUNT
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SHEET
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POT
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GNAW
SHOES
CHEEP
BANK
GOT

LOAD
DINT

NECK
THONG
CHOO
WEED
SHAG
LoT
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FENCE
SAW
POOL
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eos
TAUNT
800T
CHEAT
GAB
TO0T
BOAST
RIP
SAID
DAw
CHOOSE
KEEP
DANK
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TINT
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TONG
coo

REED
SAG
ROT
FOAL
pie
PENCE
THAW
TOOL
WIELD
RAP
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DRT !'' Nvr

Date/Time

IO - TR Tt

Figure 2a,

COOT - TOOT
BOND - POND
MOAN ~ BONE
ViLL - BILL
JEST - GUESY
-FOUGHT — THOUGHT
COOP - POOP
LEAP — REAP
VAST — FAST
KNOCK - DOCK
THOSE - DOZE
SING — THING
MET - NET
CAUGHT — TAUGHT

LEWD - RUDE
BEAN - PEEN

MAD - BAD
VOX - BOX
JOE - 6O
8i10- DID
YEN — WF N
LAW « RAW
Z00 - SUE
NEED - DEED
THAN - DAN
CHOP - COP
FORE - THOR
HIT = FIT
LEST - REST

DRT Test Booklet

alllball

™

bl i i

e o o e ittt ML

il s sl

i
E|

oo L 00 2 Lo

11l a1 il Lol

El
3
3
El
2
3
1




ROW

W 00 N O B W Ry

IR N RN R RO S s s e e b b e s
[+ <IN SERT I R ™I — O W X N Oy bW N — o
+

~n
(Yol

Name

PEST
VAULT
NEWS
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MOSS
Foo
ZEE
FAD
HOP
LOW
GIN
MEND
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JWICE
PEEK
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LOCK
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MIT
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KEY
LAMP

ORT IV Nr.

TEST
FAULT
DUES
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THANK
ROD
:1o]
RID
TENSE
808s
POOH
THEE
THAD
FOP
ROW
CHIN
BEND
CHAW
GOOSE
TEAK
BAT
ROCK
COAT
:1hg
OEN
GAUZE
NOON
TEA
RAMP

Figure 2b,

Dota/ Time

(8)

FAN —~ PAN
JOCK — CHOCK
NOTE - DOTE
THICK = TICK
CHAIR = CARE
BONG — DONG

YOU — RUE
LEEK — REEK
GAFF - CALF
MOM - BOMB

THOUGH —~ DOUGH

VILY - GILT
PENT -~ TENT
YAWL - WALL
LOOT — ROOT
VEAL - FEEL

NAB — DASB
YON —~ BON
SOLE — THOLE

FIN - THIN

KEG -~ PEG
LONG - WRONG
DUNE — TUNE
MEET — BEET
SHAD — CHAD

JOT - GOT
BOWL - OOLE
GILL — OILL
LEND — REND

DRT Test Booklet
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_ 7 BOAST - GMOST o __ POOP - COOP g
8 RIP-LIP REAP — LEAP =
9 SAI0 - ZED FAST — VAST 1
10 DAW - GNAW DOCK — KNOCK k|
- il CHOOSE - SHOES DOZE — THOSE
12 KEEP — CHEEP THING — SING =
13 DANK = BANK NET — NET E
14 00T - GOT TAUGHT ~ CAUGHT é
15, ROAD — LOAD RUDE — 1.LEWO =
16 TINT = OINT PEEN — BEAN =
17 DECK — NECK BAD - MAD 3
18 TONG - THONG BOX - VOX
: 19 €00 - CHOO 60 - JOE
20 REED - WEED 01D ~ 810
: 21 SAG - SHAG WREN - YEN
22 ROT - LOT RAW — LAW
23 FOAL - VOLE SVUE - Z00
24 OIP - NIP DEED — NEED
25 PENCE - FENCE DAN - THAN
26 THAW — SAW COP - CHOP
= 27 TOOL - POOL THOR - FORE
28 WIELD ~ YIELD FIT - HIT
i - 29 RAP - LAP REST ~ LEST
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10 80ss MOSS
11 POOH FOO
12 THEE - ZEE
13 THAD FAD
14 FOP HOP
15 ROW LOW
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2z ROCK LOCK
23 COAT GOAT
24 8IT MIT
25 DEN THEN
26 GAUZE JAWS
27 NOON MOON
28 TEA KEY
29 RAMP LAMP
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IFigure 2d,
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PAN
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DOTE
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CALF
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COUGH
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WALL
ROOT
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THIN
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2.3.2 THE MAJOR ATTRIBUTES

The six attributes tested by the [DRT are VOICING, NASALITY, SUSTENTION,
SIBILATION, GRAVENESS, and COMPACTNESS, Each of the 192 word pairs in a
half-test has been selected so that the leading consonant differs only in the present
or absent state of a single attribute, The particular attribute tested by each word
pair is shown in Figure 3, The 1st, 8th, 15th, 22nd and last words in each column
are not scored, These words are included to allow time for turning pages, moving
to the top of the next clumn, and for inclusion of experimental words, A couple
of examples will serve to clarify this,

Example 1, In Figure 2a, the 11th word pair in the left hand column is SHOES -
CHOOSE. In Figure 3, the attribute corresponding to the 11th word pair is
SUSTENTION. Thus, the word pair SHOES ~-CHOOSE tests the attribute SUSTEN-
TION. Further, since this word pair i8 shown on the first page of the booklet, the
leading consonant in SHOES exhibits the present state of the attribute while the leading
consonant of the word C HOOSE exhibits theabsent state of the attribute, thus, SHOES
represents a SUSTAINED consonant while CHOOSE represents an ABRUPT consonart,

Example 2. In Figure 2d, the third word pair in the right column is DOTE-
NOTE. From l'igure 3, it can be seen that this word pair tests the attribute
NASALITY., Sincethiswordpairis shownonthe fourth nage of the hooklet, we observe
that DOTE represents the absent state of NASALITY (Non-Nasal) while NOTE repre-
sents the present state of NASALITY (Nasal),

2,3,3 THESUB-FEATURES

The following constraints were observed in constructing the set of test words:

(a) Half of the items designed to test VOICING are fricatives; the other half
are stop consonants,

(b) Half of the NASALITY phoneme pairs are grave; the rest acute,
(c) Half of the SUSTENTION items are voiced; hali unvoiced,

{d} Half of the phoneme pairs that test SIBILLATION are voiced, the remainder
unvoiced,

(e} Half of the GRAVENLESS test items are voiced; the other half unvoiced,
(1Y Half of the COMPACTNLSS iterns are voiced; the remuinder unvoiced.
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1 Filler Filler

2 Volcing Volcing

3 Nasality Nasality

4 Sustention Sustention

S Sibilation Sibilation

6 Graveness Graveness

7 Compactness Compactness

8 Experimental Experimental

9 Volicing Volcing

10 Nasslity Nagality

11 Sustention Sustention

12 Sibilation Sibilation

13 Graveness Graveness

14 Compactness Compactness

15 Experimental Experimental

16 Voicing Voieling

17 Nasality Nasslity

18 Sustention Sustention

19 Sibilation Sibilation

20 Graveness Greveness

21 Compactness Compactness

22 Experimental Fxperimentnl

23 Voicing Voicing

24 Nasality Nasality

25 Sustention Sustention
26 Sibilstion Sibilation
27 Graveness Graveness

28 Compactness Compactness
29 Experimental Experimental
Figure 3, Attribute Tested-Word Pair Position
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Figure 4 can be used in conjunction with Figures 2a-d and 3 to determine
exactly which word pairs are presented with the sub-features indicated above, A
plus (+) in Figure 4, indicates that the two words exhibit the ~~~sent state of the
sub-feature: a minus (-) the absent state, The sub-feature assignments are the
same for pages 1 and 3 of the DRT test booklet as well as for pages 2 and 4.

The columns of pluses and minuses in Figure 4, correspond to the columns of word
pairs in the DRT test booklet, Notice that in Figure 3 each major attribute is
tested four times in each column, Thus, there are four pluses and minuses in each
column for each major attribute in Figure 4, The following examples will serve to
illustrate the use of Figures 2a-d, 3, and 4 to determine the major attribute and
sub-feature of each word pair.

Page No. VOICING NASALITY SUSTENTION SIBILATION GRAVENESS COMPACTNESS
- e + + -+ + o+ - + .
+ 4+ - - -+ - - + + + -
183 - - -+ . -+ ++ -
+ 4+ - = - + - - - - + -
+ + - - + - - - + + -+
- - + + -+ + + - - -+
%4 + + - -4+ + - - - + -
- + + - + + -+
Main Attribute Sub-Feature (+/-)
Votlcing Frictional/Non-Frictional
Nasality Grave/Acute
Sustention Voiced/Unvoiced
Sibilation Voiced/Unvoiced
Graveness Voiced/Unvoliced
Compactness Voiced/Unvoiced

Figure 4. Sub-l'eature State Location in Test 2ooxlet

Example 1, The second word pair shown on page 1 of the DRT test booklet
(Figure 2a) in the left column is DAUNT-TAUNT, Figure 3 indicates that this word
pair tests the attribute VOICING. Since this word pair i8 shown on page 1, (Fig-
ure 2a) we conclude that DAUNT represents the voiced case and TAUNT represents
the unvoiced case, Referring to I'igure 4, we observe that the first pair of words
in the left hand column of page 1 of the DRT test booklet that tests the attribute
VOICING exhtbit the absent (-) state of the gub-feature., That is, the words DAUNT
and TAUNT are non-frictional, The word pair ZED-SAID shown on page 1 (Fig-
ure 2a) also tests the VOICING attribute, However, thease words are frictional.
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This can be observed by noting that they are the second word pair in the left column
shown on page 1 (Figure 2a) that tests the attribute VOICING. Figure 4 indicates
that these two words are frictional (+),

Example 2, The 17th word pair shown on page 4 of the DRT test booklet (Figure
2d) in the right columnis DAB-NAB. From Figure 3, we ascertainthat thisword pair
tests the attribute NASALITY. Further, sincethis wordpair is shown inpage 4 (Fig-
ure 2d), we conclude that DAB is non-nasaland NAB is nasal. The sub-feature for
NASALITY is craveness, ReferringtoFigure 4 we seethatthe thirdwordnair in the
right column shown on page 4 (Figure 2d) that tests the attribute NASALITY exhibits the
absent () state of the sub-feature graveness, Thus the leading consonant of the word
DAB i1s non-nasal and acute while the leading consonant ~f the word NAB 18 nasal andacute,
In contrast, the 17th word pair inthe left column shown onpage 4 (Figure 2d) is BEND-
MEND. This pairalsotests NASALITY, Figure 4 indicates thatthese wordsare grave (+),

2.3.4 THE WORD LISTS

The words in Figures 2a-d have been spoken by each speaker in a predeter-
mined sequence called a word list. Each word list is identified bv a three digit

nuimber followed by the letter A or B, The letter A is used to identify the lirst half
of the DRT and B to identify the second haif. Tables 1, 3, 4, and 5 contain sum-
maries of word lists available and the associated speaker's initials, Appendix A
contains the actual word lists,

3. EARLY IN-HOUSE DEVELOPMENT

A T 1T AT R

3.1 Rationale

The DRT has proven itself to be a useful diagnostic tool for finding weaknesses
in narrowband digital voice processing algorithms. However, the cost of a DRT
using contractor resources was considered too high (approximately $550, 00 for a
six speaker DRT in FY 78) to make it practical for testing the many algorithm
changes required on a week to week basis. !n addition, the cost was too high to
repeat the test for each configuration in order to obtain estimates of measurement
errors needed for a complete statistical analysis (that is, Apalysis of \’ariance4).
It was determined that DRTs could be conducted at the Air Force Voice Processing
Facility, Hanscom Air Force Base using existing hardware for approximately one-
tenth the contractor cost, excluding the scoring software development costs. In-
house resources were to be used to develop the software,

4. Guenther, W,C. (1964} Analvsis of Variance, Prentice-Hall, Inc.,, Englewood )
Cliffs, N..J.

o L LTI
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3.2 Scoring Software — CSP-30 Implementation

The DRT scoring software was written in FORTRAN [V and implemented on
the CSP-30 High Speed Signal Processor. Figure 5 shows flow charts of the
= ; © scoring programs as implemented on the CSP-30. The program listing and a
8 sample printout of the test resulte for a two-speaker, two-listener DRT are con-

tained in Appendix B,

oy

3.2.1 PROGRANM USAGE

= The scoring software as implemented on the CSP-30 requires manual data entry
: via the ADDS Video Terminal. The program is used as follows:
a. Load the 32K FORTRAN MIOCS,
Load the DRT Scoring Program (Cartridge Output),
Run at starting address = B.

Be sure line printer is on-line.

" a n o

The ADDS terminal will displayv:
INSERT 150 FT CARTRIDGE IN UPPER DECK
/O RESET - CONTINUE.
Be sure the cartridge is write enabled. Insert it into the upper Tri-Data deck.
f.  After carrying out the above instructions the ADDS terminal will display:
SYSTEM UNDER TEST?
5SS R SSS5S8S5SS5SSSSSSSS85S88S8 8888588555555 555588S8SSS

Input up to 50 ASCII characters to identifv the svstem under test, date, etc.

g. ADDS will display: :
HOW MANY LISTENERS?
L.LL
Input an integer from 1 to 12 in [2 format. i

h. ADDS will display:
HOW MANY SPEAKERS?
SS

Input an integer froma 1 to 6 in 12 format,

iI. ForI= 1to the number of listeners the ADDS will display:
LISTENER I NAMLE
NNNNNNNNNNNNNNNNNNNNNNNN
Input up to 24 ASCII characters to identify the listener.
The following steps ) through r will occur for each listener [ and each speaker J:
)« ADDS will display:
FOR LISTENER I SPEAKER J
FNTER KEY NUMBER AND LETTER
NNNL
Enter the word list number in I3 format followed by the suffix letter in ASCII,

Ll il
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Read Test IO
NUML = No. Listeners
NUMS = No. Soeakery

Lt = 1, NUML

From
Addr

ISPKR = 1, NUMS

Reed Koy No. and
Speaker I}

PAGE = 1.4

Determine Correct
Responres

r
Compute No.

Correct tor
Listener

Write to
Line Printur

@ (a)
{ Stary )
Lit = 1, NUML

ISPKR < 1, NUMS

FROM !
CARIRIDGE !

Rsad Speaker {1,

Read Respones

Wnite No
Incorract
to Ling Printer

Compute Ran.
S. € for Listener
Wnite to
Line Printer

(b)

Figure 5. DRT Scoring
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k. If no such key is in the program the ADDS will display:
Rk kA NO KEY XXX ARK®kokokk )
where XXXA is the key entered: The program will go to step j above. If the key
is a valid one in the 100 series, the ADDS will display:
KEY = XXXA SPEAKER
IF OK ENTER 0
where XXXA {s the key entered and SPEAKER is the speaker identification associa-
ted with that key as stored in the program. However, if the key entered is a 300
series key, the ADDS will display:
SPEAKER?
SS
Enter two (2) ASCII characters identifying the speaker, ADDS will then display:
- KEY = XXXA SPEAKER
IF OK ENTER ¢
If anything other than @ is entered the program returns to step j above, Steps 1
through p below occur for each page, K= 1, 2, 3, 4 of the answer booklet (see Fig-
ures 2a through 2d),
1. ADDS will display:
FOR KEY XXXA LISTENER I PAGE K ENTER RESPONSE BY COLUMNS
1 = FIRST WORD 2 = SECOND WORD
RRRRRRRRRRRRRRRRRRRRRRRRRRRRR
For the first column of each word pair on page K of listener I's answer book enter
a 1 if the first word of the pair was selected or a 2 if the second word was selected,
After the first column has been entered hit new line, Enter the second column in
the same way.
m. ADDS will display a graphic representation of the first 15 rows of the page
just entered. An example is:

1 XXXXX XXXXX
2 XXXXX XXXXX
3 XXXXX XXXXX
4 XXXXX XXXXX
5 XXXXX XXXXX
6 AXXAXXXXXXXXXX XXXXX
7 XXXXX XXXXX
8 XXXXX XXXXX
9 XXXXX XXXXX
10 XXXXX XXXXX
11 XXXXX XXXXX
12 XXXXXXXXXKXXXX XXXXX
13 XXXXX XXXXX
14 XXXXX XXXXX
15 XXXXX XXXXX

IF OK ENTER ¢
This allows you to check for errors in key punching the entries of the first 15 rows,
Notice that rows 6 and 12 in column 1 contain X's in both first and second word

23



positions, This imi?vntos that something other than | or 2 was entered in those
positions and corrections should be made,

n. If no vorrections are neecded enter 9 followed by new tine, Anything otier
than 0 implies a corvection is to be made,  ADDS will display:

ROW AND COLUMN TO CHANGE? ENTER 999 TO CHANGE ENTIRE PAGE
RRC
Enter the 10w number in 12 format followed by the column number in I,

o, If 990 was entered program will po to step 1 above, If a row outside the
range 1 to 29, other than 99, or a columin other than 1 or 2 {8 entered, program
goes to step n above, If row and column are within the specificd range, ADDS
displays:

NEW ENTRY?
R
Enter & 1 or 2, Pragram goes to step m above,

P, After corrections to rows 1 through 15 are made, rows 16 through 29 are
displayved and corrected. in a similar manner, (NOT1i: Corrections to any row can
he made regardless of the rows being displayed, )

q.  After all pages for lstener I, key NXXA have been scored, the next speaker
is scared in the same way, After uil speakers for listener | have been scored the
data is output to the cartridee and a printout of listener I's correct responses is
made,

r.  The next listener is scored in the same way,

s, After all listeners have heen scored, a percent correct printout is made
for cach listener using the transformation

SCORI: - 1‘-;—‘-‘1 X (100

Where R = Number correct
WV Number incorrect
T - Total number of items
t. A summary of all scores and standard errors across listeners is then
printed (see Appendix 3),  Program stops,
i, Load the DRT Seoring Program (Cartridee Lhput),
v. Run at starting address = 0,
w. ADDS will display:
INSERT CARTRIDGE IN UPPER DECK
1O RESET-CONTINUE
Insert the cartridge containining the DRT data into the vpper Tri-Data deck, After
hitting 1/O Reset and Continue, the program will execute as in Figure 5by A\ com-
prehensive printout of DRT results will be made as shown in Appendix B, No
further interaction with the ADDS terminal is requircdds
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13 Listeners

It was considered eructal to rhe success of the in-house DRT program that
sufficient numbers of listeners be cecruited and that their performance on the DRT
be consistent, The reliability of the DRT as a useful toal in ineasuring intelligibility
so that meaningful comparisons hetween voice systems can he made {8 dependent on
the vepeatability of the scores, That is, i a particular DRT {8 administered to a
crew of listeners at different points in time, are the results different” If they are,
the credibility of the test is in question, It has been shown that the DRT is highly
reliable fn this regard if a properly sclected and trained listening crew {8 usel, '

In addition, for the in-house DRT program to be of maximum utility, the re-
sults obtained should he comparahle to these obtained by others who administer the
same test to their listeners, In particular, we felt it essential that in-house DRT
results be comparable to those obtained by Dynastat, Inc,

During the period February-Octoaber 1976, 21 volunteer listeners participated
in DRT tests to determine.the feasihility of implementing an in-house DRT prog am,
The volunteers were recruited feom the Hanscom AFB community. They consisted
of U, 8, Air Force mflitary, civilian emplovees, miilitary dependents and in-house
contractor personnel, ach listener was subjected to a pure tone audiometric test
for hearing lnss and passced the requirements for an H-1 profile as specified in
AFM 160-1 (C9) Attachment 3, 2 May 1975, During the period Februarv-AMarch 1976
four listening sessions were conducted, 1lach session was approximately two hours
in duration, From four to seven listeners participated in each seesion, The pur-
pose of this initial trial period was to gain some insight into the feasability of con-
ducting in-house DRTs and to determine if comparability with contractor results
can be obtained, A second trial period consisting of three sessions was conducted
in October 1976, The purpose of this trial period was to measure the repeatahbility
of scores for {r-howse DRTs and to detect any significant learning trends when a
listener is repeatedly exposed to the same test,  Seven listeners were used during

this second trial perind,  All hut two had been used in the provious tests,

3.3.1 COMPARABILITY

Tables 6a to 6¢ contain summaries of (he results of in Yhouse listening Sessions
2,4, and 4 conducted during February ~ud Maveh 1076 as well as Dvnastat scores
for the same I'RT tapes The systen,s usged in the tests were all vocoders at various
nareowband data rates,  Only those scores for listeners who participated in two or
more sessions are reported, Sesston 1is not included beeause it served as an

orientation for the listeners,  Toe tabled also include 95 percent confidence intervals

5, Volers; W. . (1966) Derformance Evaluation of Speech Pracessine Devices 11,
. The Role of Individual Dilferences, AFCRT,-GB-29,
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based on the Dynastat means and standard errors, In addition, the differences
between in-house and Dynastat means are included. Those in-house mean scores
that lie outside the confidence interval are marked with an asterisk (*), Some
observations follow;

n,  No attemipt was made to screen and eliminate listeners for the purpose of
improving in-housc means,

b. Of the listeners use:d in this trial period only two participated in three
sessions, All others participuted in two or fewer sessions,

¢. The general tendency for in-house scores was to approach Dynastat scores
as listeners gained experience. In the second listening session seven in-house
means fell below their confidence intervals while six fell below their confidence
intervals for Sessions 3 and 4. The median difference between in-house and Dynastat
means improved from -3, 2 to -2, 05 from Session 2 to Session 3. For Session 4
the median difference was -2, 3.

Table 6a, In-House and Dynastat DRT Scores.
Listening Session 2 - 25 Feb 1976

IN-HOUSE OYNASTAT

LISTENER
System | Speaker LI L LI LI SO 7 mean | s.e. | 9se et DIFF
1102 Bt 87.5| 87.5] 86.5| 76.0| no.6] s4.4 89.6 | 1.35 ] (oc.a, 92.8) | 5.2
cH 86.5 | co.6| 08.5] sa.a) 87.5] 87.3 e9.8 | 1.19] (87.0, 92.6) | -2.5
sh 82.1) 72.9| 82.3] 76.0] 8.1} 7R.3¢ 83.5 | 1.27 ] (80.5, B6.5) | 5.2
1103 BL 89.6 ] 82.3] 88.5| 85.4 | 87.5} 86.7 86.6 | 1.74 | (82.5, 90.7) | +0.1
tH 01,7 85.4 | 85.4| 87.5] 90.6| e8.1* 91.7 | 0.88 | (a9.6, 93.8) | -3.6
st 75.01 74.0| 78.1| 80.2 | 75.0] 76.5 79.7 | 1.0a | (77,2, 82.2) | -3.2
1104 BL 85.4 ] 82.3| 86.5 85.4 | 85.4| 85.0¢ 88.3 | 1.19 ] (85.5, o1.1) | -3.3
cH 03.8] 85.4 | 88.5| 85.4 | 87.5] 881 20.8 | 1.16 | (e3.1, 93.9) | -2.7
SN 3.3 ] 82.3 ] 81.1 ] 80.2 | 81.3] 81.7 s2.8 | 1.55 | (79.1, 86.5) | -1
1105 (1 81.3 ] 719.2} 03.3 | 79.2| 82.3] 311 8a.8 | 1.23 [ (81.9.02.7) | 2.7
™ 07.5| 83.3] 83.3] e4.4 | 88.5] 85.4 08.5 | 1.67 | (8a.6, 924} | -3
1 sn 82.3] 76.0) 82.3] s0.2| 74.0] 79.0° 82.2 | 0.80 | (80.3. 84.1) | 3.7

8 - First session for this listener.
b - Second sessfon for this listener,
* . Below 95% confidence ‘nterval.




‘Table 6h,

In-llouse and Dynantat DRT Scores,
l.istening Session 3 - 4 Mar 1978

IN-HCUSE DYNASTAT
LISTENFR
System | sSpeaker a a® 64 n MEAN MEAN | S.C 953 C.1. S
1106 BL 82.3 | 86.5| 93.3| 80.2 85.7 ar.a] 1.70} (83.3, 91.8) -2.1
CH a8.5 | 90.6 | 90.6 | 81.3 8, 91.7 | 0.86 | (89.7, 93.7) 3.4
S8 19.0] 3.3 | 91.7 ) 77.1 81.5 82.2 | 1.a0 ] (77.7, 86.7) «0.7
1108 BL “86.5| 86.5 | 92.7 | B4.4 88.0 08.2 | 1.69 ] (84.2, 92.2) -0.2
CH 83.5 ) 95.8 | 90.6 | 88.5 90.1¢ 91.9 ] 0.73 | (90.2, 93.6; -1.8
SN 76.C | 89.6 | 87.5{ 82.3 83.9 85.9 | 1.73 | (81.8, 90.0) -2.0
1110 BL 86.5 | 89.6 | 87.5 | 86.5 87.5¢ 92.6 ) 1.05 | (90.1. 95.1) -5.1
CH 85,4 | 87.5] 93.8 | 83.3 87.5¢ 93.0 | 0.70 | (91.3, 94.7; -5.5
SN 76.0 | 86.5 | 82.3 | 82.3 81.8 83.2 | 1.57 | (79.5, 86.9) -2.0
1112 BL 86.5 | 93.8 | 91.7 | 8L.5 90.1* 92.4 | 0.67 | (90.8, 94.0) 2.3
CH 90.6 | 87.5 | 92.7 | 95.8 2.7 93.8 | 1.08 | (92.2, 97.4) <3.1
SN 85.4 1 88.5 | 87.5 1 84.4 86.5 87.0 | 1.59 | (83.2, 90.8) -0.5
o ot tdence. mtervat
Table 6c. In-House and Dynastat DRT Scores.
Listening Session 4 - 22 Mar 1978
IN-HOUSE DYNASTAT
LISTENER
Systen | Speaker LI BPLI B LI I MEAN MEAN | S.E. 951 C.1. OIFF
1113 8L 90.6 | 86.5 | 89.6 | 85.4 88.0 90.1 | 0.90 | (88.0, 92.2) -2.1
o 92,71 89.6 | 89.6 { 91.7 90.9 92.2 | 0.65 | (90.7, 93.7) -1
SN 80.2 ] 86.5 | 89.6 | 83.3 84.9* 88.0 | 1.18 | (85.3, 90.7) -3.1
1146 8L 90.6 | 87.5 ] 88.5 | 86.5 88.3* 90.8 | 0.80 | (88.9, 92.7) -2.5
A CH 92.71 92.7 | 92.7 | 92.7 92.7 94.8 ] 0.88 | (92.7, 96.9) -2.1
SN 81.3) 84.4 1 87.5] 86.5 84.9* 91.3 | 1.16 ] (88.6, 94.0) 6.4
1150 8L 87.5 | 85.4 | 96.9 | 85.4 88.8 8a.4 | 0.89 | (86.3, 90.5) +0.4
CH 92,71 90.6 | 90.6 | 92.7 91.7* 94.4 | 0.71 | (92.7, 96.1) 2.7
SN 84.4 | 81.3 | 85.4 | 86.5 84.4* 88.8 | 1.14 | (86.1, 91.5) -4.4
1152 8L 88,5} 91.7 j 94.8 | 89.8 9.2 92.2 ] 0.81 | (90.3, %4.1) -1.0
(<] 92.7 | 88.5 | 89.6 | 83.5 89.8¢ 92.8 ] 0.80 | (90.9, 94.7) -3.0
: ; SN 85.4 ) 83.3 | 85.4 | 88.5 85.7 87.4 ] 1.05 | (84.9, 89.9) =1.7

&

a - Second session for this listener.
b - Third session for this listener.
* . Below 95% confidence fnterval.
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3.3.2 REPEATARILITY

During the three listening sessions in October 1976 seven listeners were exposed
repeatedly to the same DRT tape., Speaker CH was used for all repetitions, Table 7
‘contains a summary of the number of repetitions each listener participated in for
eacl of the threc sessiona, Table 8 contains the mean and standard deviation across
repetitions for cach listener for each seasion, For those listeners that participated
in two sesasions the tendency was for the mean score to rise slightly and the standard
deviation to decrease, This is what mipht be expected from listeners who are rela-
tively inexperienced and are still rising on the "learning curve,' A simple linear
regression model was litted to the data for each listener for each session. The
independent variable was the repetition number; the dependent variable the DRT
score. The intent was to examine the slope of the regression line to determine if
a significant linear trend in the listeners' scores existed. Table 9 contains the
intercept and slope for cach listener as well as a 95 percent confidence interval for
the slope of each line, The confidence interval did not contain zero in only two of
the twelve cases, This means that the slopes of the remaining ten lines are not
significantly different 'rom zero indicating no sienificant learning trend. Further
analysis consisted of computing the DRT mean and standard error across listeners
for cach repetition during the first and last listening sessiona, Table 10 contains
these results, Figure 6 is a scatter diagram of this data and contains a lincar re-
gression line for each session, The slope of each of these lines is significantly
different from zero, however, it can be observed that the rate of increase is amaller
for the third session than for the first session. Additionailly, the standard errors
in Table 10 are reducing and hecoming more consistent as the listencrs gain ex-
perience. Also included in IFigure 6 is a 95 percent confidence interval for the mean
score for speaker CH based on the mean obtained by Dynastat for the same tape
used in our in-house sessions, A reliable estimate for the standard error for this
score {s not available, [lowever, typical standard errors obtained by Dynastat for
speaker CH when the mean i8 nea: 93.0 are leas than 1,00, The confidence inter-
val shown in Figure 8 was constructed using an estimated standard error of 0,75,

All in-house scores for the 20 October 1976 sesaion lie within the confidence interval
as well as four of the last five scores on 6 October 19786,

The foregoing results led to the conclusion that a properly sclected and trained
listening crew used in an {n-house program could produce results that are not only
repeatable but also comparable to those obtained by Dynastat,
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Table 7, Number of DRT Repetitions
Listeners Were Exposed to for Speaker
CH
Listener 6 Oct 76 12 0ct 76 20 Oct 76

4 9 0 9

8 9 0 9

9 9 9 0

10 9 0 9

1 9 8 0

13 0 [¢] 12

14 0 0 12

Table 8, DRT Means and Standard Deviations Across
Repetitions for Each Listener at Each Session
6 Oct 76 12 0ct 76 20 Oct 76
Listener Mean | 5td Dev Mean | Std Dev Mean | Std Oev
4 93.3 2..8 - 95.0 1.29
8 95.6 1.86 - - 96.8 0.63
9 92.0 1.80 92.6 2.0% - -
10 91.6 J.10 - - 92.9 179
11 87.0*) 4.0 92.1 1.66 - -
13 - - - - 91.7 1.89
14 - - - 95.3 | 2.79

*First exposure to the DRT for

this listener,
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Table 9, Simple Linear Regression Models for Repetition (X) and DRT Score (Y) for
Fach Listener

6 0CT 76 12 OCT 76 20 OCT 76
Listener Intercept | Slope] 95% C.1. Intercept | Slope| 95% C.I. Intercept | Slope] 951 C.1.
for Slope for Slope for Slope
4 92.9 0.07 |(-0.67, 0.81) - - - 94.6 0.09 |(-0.31, 0.49)
8 9.1 0.30 |(-0.25, 0.84) - - . 96.1 0.14 }(-0.02, 0.30)
9 90.4 0.33 |(-0.18, 0.88) 90.2 0.49 |(-0.02, 0.99) - - -
10 86.9 0.94* ](0.37, 1.50) - - - 90.9 0.40 |(-0.06, 0.86)
1 82.5 0.90 {(-0.21, 2.01) 92.8 -0.16 |(-0.82, 0.50) - - -
13 - - - - - - 9.2 0.07 {(-0.29, 0.44)
14 - - - - - - 90.7 0.71*]{ 0.50, 0.93)

*Slope significantly different from.zero.

Table 10, DRT Mean and Standard Error Across
Listeners for Each Repetition for First and Last
Sessions
6 Oct 76 20 Oct 76
Repetition Mean | Std Error Mean | Std [rror

1 88.3 2.01 93.8 0.81

2 90.4 2.47 92.9 1.29

3 91.3 2.12 93.3 1.07

4 94.2 0.78 94.0 1.06

5 92.1 1.50 9.2 1.38

6 90.8 2.04 94.0 0.£3

7 92.9 0.77 94.2 1.49

8 93.3 1.38 95.0 1.01

9 93.7 1.47 94.8 1.19
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Figure 6, Scatter Diagram and Linear Regression

for Mean DRT Score as a Function of Repetition
Numbeér

3.4 Conclusions and Recommendations

It was concluded that the DRT scoring software as implemented on the CSP-30
functioned properly, however, the manual entry of the raw data was unsatisfactory,
A six speaker, ten listener DRT required approximately two hours to enter the data.
The CSP-30 is a single user system, the primary function of which is research and
development of wice algorithms, To dedicate the CSP-30 to the time required to
enter DRT data i8 a waste of a valuahle resource, In arldition, Lhis method of data
entry proved to be surceptible to key punch errors, It was recommended that the
DRT scoring software be implemented on an existing in-house PDP=~11 min{-computer.
It was further recommended that an optical mark reader be procured and interfaced
to the PDP-11 and that special DRT test forms be designed so that automated data
entry could be used in the scoring procedure,

It was further concluded that a listening crew could be trained in-house to per-
form in a conaistent manner and obtain results comparable to those obtained by
Dynastat, However, it was considered unsatisfactory to depend on volunteer
listeners, Our experience was that it was difficult to obtatn volunteers who were
willing or able to participate in DRT listening the number of hours and frequency
required for them to become consistent, reliable listeners, It was recommended
that listenera be hired and that they participate in listening tests a minimum of
one-half day each week,

It was further recommended that procedures be developed to recruit, train,
and control the listeners and to monitor their performance, In addition, the
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development of a method for screening and eliminating those listeners who are

unsgatisfactory was required.

OSSN

4. FOLLOW-ON DEVELOPMENT .

The decision was made to fully develop the in-house DRT program, The
: recommendations of Section 3. 4 were adopted and implemented. The ({ollowing ' -
Sections describe this development,

4.1  Optical Mark Reader

A search through several issues of the Excess ADI’ Equipment Bulletin pub-

lished by the Defense Logistics Agency, Cameron Station, Alexandria, VA 22314 :
revealed that two (2) Decision Optical Mark Readers (OMR), model OMR 6510 were i
listed as excess. Further investigation revealed that these readers were located .
within ESD on Hanscom AFB, Contact with the users was immediately established.
A review of the OMR documentation and discussions with the users resulted in the
determination that the OMR could earily be interfaced with our PDP-11 and that
forms could be designed and procured to satisfy our requirements. A no cost
transfer of the OMRs to the \'nice Processing Facility was accomplished. It was
immediately learned that the interface hardware required was already available in

t
!
: our PDP-11. All that was required was to plug an existing connector into the OMR, !

4.1.1 OMR TEST BOOKLETS !

1 DRT test booklets were degigned and procured for use with the OMR. Two

different test booklets were procured; one for the 100 series word lists (ESD Form

36) and one for the 300 series word lists (ESD Form 37). Each booklet consists of

four (4) pages joined together at the left edge by a perforated binding. This is

- e

referred to as a four part snapak, This allows the pages to be separated so that
they may be fed into the OMR, Figure 7 is a copy of a page from one of the booklets,

s

The only differences between this page and other pages are the words themselves =
. and the position of the black rectangle in the upper right hand corner. This rectangle

is used to indicate the booklet page number by it's location. The listeners are re-

guired to fill in certain header information on the f{irst page of each booklet before
the test begins as indicated in Figure 7, The information is entered by first writing
it in the large boxes to the left of each information block., The listeners then

blacken in the appropriate rectangles using a No. 2 pencil. During the test listeners

{
4
;

strike through the word of their choice as before. After much experimentation it
was determined that wide, dark marks are required over the words for reliable

OMR reading. A certain amount of practice was required before the listeners
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mastered the technique of prop-rly marking the words. The time required for this
practice was minimal when compared to the total listener training period. It was
determined that the best marker to use is a black tube-type, felt-tip marker,
Federal Stock Number 7520-00-973-1059, These markers are available in adequate
supply and if stored tip down between listening sessions have a reasonable usable
life. Rectangles in the extreme left and right hand margins of each test booklet
page are provided to give the listener an opportunity to change his answer by simply
marking through the rectangle closest to the word pair to be changed. 7The test
form pages measure 8-1/2 in. X 11 in, after separation, They were designed on a

5446 Decision format sheet (54 columns by 46 rows). The forms were printed using

Pantone Purple 185 ink (12 parts warm red, 4 parts rubine red). Complete specifica-

tions for the forms are available in the Hanscom Air Force Base, Central Base
Administration (DA) office,

4. 1.2 SOFTWARE

The software functions required to interface the OMR to the PDP-11 and provide
data that can be used by the DRT scoring software consisted of:

a, An OMR driver. This function {8 required to do the necessary handshaking
between the OMR and the PDP-11 interface card (DC-11) and to send and receive
necessary status, control, and data words.

b, A page reader, This software module is required to store an image of the
test booklet page being read. It consists of [illing in a 46 X 54 matrix of zeroes
and ones, Each element of the matrix corresponds to a position on the test form
page, A zero indicates no mark in that position, a one indicates a mark,

¢, A page interpreter. This module interprets the matrix of zeroes and ones
constructed by the page reader and extracts the followiny information:

1. Svstem ID.
I.istener 1D.
Word List ID.
Speaker ID.

Page number,

o o B WN

The responses, These are stored in a similar manner as the
CSP-30 version,
These functions are drawn together into a program called XXX on the PDP-11 disk
file. The output of this program is a disk file containing the data described above,
In addition, a program called XI'LR is used before actual scoring takes place.
This program accesses the data file created by XXX and creates a new file after
performing the following:

d.  Translates the XXX file into a new file in the format required for the
scoring program,
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DIAGNOSTIC RHYME TEST
LAST NAmE ' . E
DAY MONIH YEAR E
 SYSTEM WORD UIST LISTENER 3
I EINEE] [(Jeeigigseeq EEEEEEEINE] ) .
IR EEEEREN] Glagesinne] ENEEINIAL 7
ICEEEERENENT figagaeang fVaginacras 3
C JavaaREane e, IR gRgiangrie ) 3
SPEAKER _Z
| ABGOREQUEIRIAGORIQRITOVWENE =
| A6COERGAE IR MOOPQAR ATV WAUS 2
808 - GOB8 1001 — COOT G ;
: TAUNT — OAUNT POND — BOND ] i 2
B 800T -- mOO! BONE — MOAN : : =
CHEAT -~ SHEET BItL — ViLL - .
Gas - JaB GUEST — JEST ij :
, o1 pol THOUGHT — FOUGHT ! E
N BOAST — GHOST POOP — COOP r j
g NILL - RiLt READ — NEAP f z
- SAID — ZED FAST — VASI 2 ;
e DAW — GNAW DOCK — KNOCK L
i CHOOSE — SHOES DOZE ~ THOSE H )
R KEEP -- CMEEP THING — SING n
L DANK -- BANK NET — MET 1
R 001 - GOT TAUGHT — CAUGHT g
: NOSF -- WNOSE RUDE - NUDE
" TINT - DINT PEEN — BEAN 0
D DECK - NECK BAD — MAD i
; TONG  THONG 80X - VOX :
(00 CHOO GO — JOE L
- REED  WEED DID — BID ]
: SAG - SHAG WREN — YEN t
ROB — KNOB NOUGHT — WROUGHT E
B FOAL — VOIE SUE - 200 ]
: DIP — NIP DEED — NEED f
PENCE — FEMNCE DAN — THAN 0
THAW — SAW COP — CHOP [
. 1001 — POOL THOR — FORE [
H - WIELD — YIELD FIT — HIT {
RAT .- GMNAT REST — NEST o

=

¢

Fipure 7. DRT Test Booklet for Use With the Optical Mark Reader
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e. Offers the opportunity to correct word list identification that may have been
entered incorrectly,

f,  Permits the elimination of selected listeners from the scoring run,

g. Permits the elimination of selected speakers from the scoring run.
The final step in the process is the execution of the scoring program itself. This
program is called SCORE and is substantially the same as implemented on the
CSP-30. The fundamental differences are:

h, [t has heen modified to accept data from the disk file rather than the ADDS
terminal,

i. The printout of results has been expanded to include a page which consists
of a matrix of listener/speaker scores,
Appendix C contains the listings for the above described software and an example
DRT printout.

4.2 Program Usage

A step-by-step procedure for using the DRT scoring software follows. Itis
assumed that the operating system is the RSX-111A] and the user is familiar with it.
The scoring programs have been written to prompt the use by asking specific
questions and waiting for a reply, Also, various error messages are written on
the Decwriter when OMR read errors occur, Figure 8 is a copy of the Decwriter
output for a DRT scoring run. The example in Figure 8 is for a single listener and
a single speaker. Items marked with an asterisk (") are entered by the user. Fig-
ure 9 is the resulting printout of the scoring process for this example. Before
starting the procedure the test booklets should be prepared by first arranging them
so that the speakers are in the same order for each listener. It is convenient, but
not necessary, to arrange the speakers alphabetically and the listeners numerically.
Listeners are 1dentified by the last four digits of their social security account number,
After arranging the booklets in the desired order the bindings should be removed
so that the pages separate:

a. Turn the OMR on and press the feeder clear and reset buttons,

b. Run program XXX and follow instructions printed on the Decwriter. (See
Figure 8.)

c. Enter date of test,

4. Enter up to 50 ASCII characters describing the system tested,

e, A disk write option is then selected., If u 1 is entered a disk file will be
created, If § is entered no file is created. This option is useful for checking the
OMR or forms alignment. See paragraph { below. Normal operation s to enter a 1.

f. A line printer output option is then selccted. A @ will cause no line printer

output. A 1 will cause a printout to be made of the matrix of zeroes and ones for
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_the CRTL key down followed by ABORTXXX after the MCR prompt. 1lf the word

each test booklet page. This option is selected when checking forms alignment and

T W B

OMR operation. Normal procedure is to enter a f.

g. Follow instructions for entering the number of listeners and speakers and
the system identification number,

h. Follow instructions for entering the word list key and speaker identifica~ .
tion. This has been added to eliminate the need for the listeners to blacken in the

R

rectangles on their test booklets corresponding to this information. They should

continue to write this information in the large boxes to the left of the rectangles.
i. After entering all word list keys and speakers they will be typed out on

the Decwriter for verification, Carefully check their accuracy. If there is an

error start over by avorting XXX. This is accomplished by typing in C while holding

list keys and speakers are correct type in RESUME followed by a carriage return,
j. At this time the pages are manually fed into the OMR, Each page should
be placed face down on the glass platen with the header end of the page against the

paper gate. After the page is read it is remnoved from the platen and the next page
placed in position. This process is repeated until all pages are read. After the

last page is read a blank page {could use reverse side of last page) is placed on the
platen and read. This will cause the program to pause.
k. After the pause, if more pages are to be read in enter a 9. If the scoring

run is complete enter a 1. A printout of '"bad marks'' is made on the Decwriter.

VA L AT AL 0 1

These numbers are the number of listener responses not read by the OMR for each
listener. This information is used when training new listeners to mastcr the tech-
nique of using the markers and to detect OMR read problems. After this printout,
XXX stups.

1.  Various error conditions can occur while reading pages in. These may be

A b 1 WG

due to the pages being read in the wrong order, @ page not properly aligned over

[E—

the glass platen, or a page read in twice. Error messages are printed on the
Decwriter for each of these conditions. Simply correct the problem and type in
RESUML,

m. The next step in the process is to execute XFER, Run XFER in the usual
way (3ce ¥Figure 8} and follow instructions.

n. The {inal step is the actual scoring. Run SCORE and follow instructions.
Be sure the line printer is on-line. The result will be a disk file called FORP#6
DAT containing the scored DRT results. Output this file to the line printer using
PIP to obtain hardcopies.
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& RUN DFxXX

ENTER DATE OF TEST DD-MMM~YY (15-NQV~-27) 121 MAR 78 -
THIS IS WHAT YOU SAID... 21 MAR 78 E

ENTER HEADER INFO...AS0
= W DRT SCORING EXAMFLE

: - XxxCOFY TO DISK?..TYPE O FOR NG» 1 FOR YES
_ 1

X4COPY TO PRINTER?..TYPE O FOR NO} 1 FOR YES - 3
w 0 -

ENTER #LISTENERS,#SPEAKERS»$#SYSTEM, . I21I214

FOR EXAMFLE 08061104 FOLLOWED BRY CARRIAGE RETURN
¥ 01011000

ENTER KEY AND SPEAKER (E.G.!102BRV) FOR SPEAKER 1
W 304BBV 3

CHECK THE KtYS...

p ' 304BBY

TTO =~ PAUSE %xx%%%x READY TO GO ¥%kkx
& ORES |
> :
EOF. ENTER O TO GO OR 1 TO STOFP
w1
: BAD MARKS'MARKS X ... 1. 232, 0.4
IXARSYSTEM & 1000
* . LISTENER 1277 0 ERRORS X 0.0 =
00000 00000 00000 00000 00000 00000 00000 00000 00300 00000 0000 .
! TTO0 -~ STOP %xx FINISHED X¥x
. 5 i

¥ RUN DF:XFER B

ENTER SYSTEM ID ,..I4 C 2
W 1000 o

21 MAR 78 DRT SCORING EXAMPLE E

HOW MANY LISTENERS TO DELETE?..I2 -

7 0 D
: HOW MANY SPEAKERS TO DELETE?..12 E
: % 0 %
o ENTER ANY INCORRECT-CORRECTED KEY PAIR (0 IF OK) %

* Ero -- sTop '

i
i
1
r
;

&

Figure 8, Sam ple Decwriter Output During DRT Scoring on PDP-11
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SYSTEM TESTEDI 108R

NUMARER SPEAKERS

, (223 X2 X

- FOR LISTENERL 1277 o
- ([ ZZX2 X2 X

- SPKR  ScORE

Z 8V on,82

MAIN ATTRIBUTE

volcingG
FRICTIONAL
NONeFRICTIONAL

E NASALITY
GRAVE
ACuTE

SUSTENTION
VOICED
UNVOJICED

SIBILATION
voicen
UNYOICED

GRAVENESS
vOICED
UNVOICED

COMPACTYNESS
VOICED
UNVOICED

TOTALS

21 MAR 78 DAY BCORING EXAMPLE

NUMBER LISTENERS a |

LI §
PRESENT
MEAN SLE.
1en, 00 a.onm
1P, 00 I T
LT (T
10a,00 A p0
100,00 n ro
1hp, 00 (IR Y
1he,0n aLae
100,00 n,o0
100,04 o, 00
ar,%e a,pa
78,00 f,0n
100,00 a, 00
87.,.5%m LT
7R .00 P00
100,00 2,00
100,00 LY
{np, o0 n, 00
190,00 n,00
£9.8) a.ap

ARSENT

MEAN 8,k,

[ EAEKEX R AN N AN R 2 X

o MEAN @

YOTAL ORY SCORE: o

'

g
¥

o St

75,00 ¢,
78, 00 ALNR
s, an ALAR

100 QU LN T
1a0, ap plon

ton’, an a,.00

A7, 80 n.en
73,00 0, A0

taa a0 T

tap,An N AR

1an, Ao @a,00

jea, 00 e, 0

78,00 AR

LN C 1)
LT a,ne

75,00 [ INT)

taa, ap *, 00
LT NY .00

85,42 LD

9n,82 ¢

.
0P o

(I ZAZXZE XSRS N 22

38

TOTAL
MEAN S.E.
A7, %0 o,00
a7,.30 A, me
87,80 00
109,00 .00
100, 00 LN T
TILXY o,m
93,783 [T
YAR-T. "n,00
ten, o0 e,0n
03,79 f.00
87,52 o, 00
100,00 R, a0
R1,25% f.00
87,50 (N
75,00 0,00
A7.50 .m0
LN, .00
75,00 », 00
90,82 n.on

Figure 9. sSample Printoat Resulting From DRT Scoring on PDP-11
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SYSTEM TYESTED) {nae

2t MAR 78 ORY ACORING EXAMPLE

= NUMBER LISTENERS v

z NUMBER SPEANERS ¢ |
teone
- FOR SPEAKERY BV o
N [T X X 2]
R LISTENER scone
= 1277 TIT)
MAIN ATTRIRUTED PRESENT ABBENT TOTAL
= MEAN 8e MEAN 5., NEAN 3L,
VOICING 190,00 o.rp 7%,p0 ", e 87,50 ", 00
PRICTIONAL 194,00 (Y 73, a0 a,00 8y, %0 0,00
NONeFRICTTIONAL 100,00 r, 00 78,00 L] ] 87,%@ 0,00
NASALITY 1ep, 00 8.re  100,m0 f.00 100,00 eL00
GRAVE 100,00 A,AR 1PALAR  ALAR (AR RE  A,00
ACUTE 10p, 00 fop {ea. an a,em  1a4M .m0 00
‘ SUSYENTION CLIN Y o a0 87,50 ”,00 03,78 2,08
VOICED 100 7P n,0p 75}an n.en 87,90 n,00
uNvolcen LN ", o0 ton ae LY ] 100, 30 e, r0
SIBILATION 87.5%0 alan LI Y ",0e 93,78 3,00
vOICED 75, .m0 R, AN LT aLen 87,30 0,00
UNVOICED 10p,m0 o.00 TN Y] I L Y LT ] 8,00
GRAVENESS 87,50 2. a0 7%,.00 T at,29 a0
VOICED 75,00 a,rn 100, 40 ", 00 87,90 fn,00
UNVOICED 100,00 f,00 LM e.00 77,00 p,00
COMPACTNESS 190,00 2.0 78,00 () a7.% 0,00
VOICED I T (T 100,00 8,00 100,080 e,00
UNVOICED 100,00 (X1 sa.an p.on 78,08 0,00
TOTALS 995.83 LY t8,42 PR 90,62 #,0¢
(AT Y X X
B e MEAN 3 OR,62 o
TOTAL DRY SCOREY «
. * SLF, 8 a,00
; tetetutenttadaeer
Figure 9. Sample Printout Resulting 'rom DRT Scoring on PDP-11 (Cont)
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SYSTEN TEOYEDY tmee 21 MAR 78 DRY SCORING EXNANPLE

— NUNBER LISTENERS &
NUMBER BPEAKERE s |

COMBINED RESULYS « SYANDARD ERRORS ACROSS SPEAKERS AND LISTENERS eeveee

J

bl = 1011 A S
it b . »

L Tt

NAIN ATTRIBUTE: PREZSENT ABSENTY YOTAL -2
¥

MEAN s'e! MEAN 8., MEAN 8.€,
vOICING 1Aale)  Blem  75.A8  A.M0 47,58 0,08 E
FRICTIONAL 100,00 n.ne 75,00 8,an a7,8¢ 8,00 5
NONaFRICTIONAL 100,09 p.op 79, 00 a.en 87,850 8,00 E
NABALITY 108,00 L) tan, 20 o,n0 108,00 2,00 3
GRAVE 100,00 A0 103,00 A, 80  1am, B0 e,00 E
Acute 108,00 LY LA T 2.80 108,00 0,00 -
SUSTENTION 1on, 00 e.an 87,89 n,00 03,79 ", 00 :
volceo 1AM, no n,00 79,80 n,00 87,50 0,00 A
UNVOICED 1ae .m0 "0 100,30 aLan 180,08 0,00 éi
SIBILATION 87.850  Plem  1AA.AB  A,AA 93,75 0,08 3
vOICED 78,00 8.0 100,00 0,00 87,50 0,00 4
UNVOICED 100,00 f,h0  1RE,00 n.80 108,M8 0,00 :
GRAVENESS 87,50 Aam  75,M8  A.em  A1,25 0,08 g
voleeo 78,00 e, 00 1A0,00 0,00 87,980 ». 00 i
UNVOICED 1R, 00 .00 an,.00 P00 75,00 e,00 E
COMPACTNESS 1ee.hn  A.ee  75.M0  B,em 87,59 0,60 E
vo1CED 190,08 h.00 100,00 6,00 108,00 0,00 E
Unvoiceo 190,00 TN LT o.00 75,080 e, 00 :
YOTaLS §S.83  e.0m 85,42  A,00 90,62  9.08 F
[ XXX XXX Z ) é
o MEAN 8 9B, 82 3
TOTAL DRY SCORESI o . =
o« 3'EL 0 m,00 o :
[ 2 AXEXXX XXX XXX X
ov g
MELN DN, 02 :
8.L, 6,08 :
Figure 8. Sample Printout Resulting From DRT Scoring on PDP-11 (Cont) 1
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SYSTEM then

P1 MAR 78 DRY SCORING EXAMPLE

NUMBER LISTENERS & |

& NUMBER SPEAKERS » 1
. - SPEAKERS
sv
Llsr,
1277 99,82 00,62 f.00
* MEAN 04,682
S,.t, a,00
= avfevevev RN ORORNY
o MEAN & 00,62 o
TOTAL ORY BCORES o .
e SLEL s 0.PR e
\ A2 XEEXXE AR AR
Figure 9. Sample Printout Resulting From DRT Scoring on PDP-11 (Cont)
%
3
E
E
%
—,34
§
3
P 4
€ : ,‘
i
: G T
{ 1

Ty TR

&
g
e

i A AR e =

| o ,
L

41

AR B M el




WP I T PO T s -

4.3 Listeners
4.3.1 LISTENER BEHAVIORAL CONTROLS

A study was made to determine those controls required to minimize the effects
of listener behavior on the DRTs conducted in-house. The study included a search
of the applicable literature and a personal interview with Dr. W.D. Voiers, one of
the creaters of the DRT. A report of thig study is included ag Appendix D. In
addition, a committec was formed to make a determination as to the applicability of
AFR 80-33, Usc of Volunteers in Acrospace Rescarch to the in-house DRT program.
The committee found that the provisions of AFR 80-33 do not apply. A report of
these findings is on file at the COMSEC Engineering Office.

“4,3.2 RECRUITING

Listeners were recruited by advertising in local newspapers during November
1976, Ovcer one hundred responscs were received, Initial sercening was accom-
plished by administering a purce tone audiometric test as was done during the trial
period ecarlier in the year., Those who did not pass the test were not considered for
the job. The nature of the work was explained to cach application. They were
offered $2, 50 per hour for one-helf day (4-1/2 hours) per week with the understand-
ing that thcy must successfully complete a training period and that they were subject
to removal from the program at any time if their performance was not consistent
and rcliable. The first cighteen that qualificd and were willing entered a training
program. Approximately 50 names were retained on o backup list. Since then the
50 names have been exhausted to replace listeners (many did not want the job when
called back scveral wecks later), On once other occusion an advertisement in the
newspaper was used'again to recruit listeners. Other than that one time, word of
mouth through the listening crew has been adequate to recruit replacement listeners.

4.3.3 TRAINING

A training program consisting of four sessions, cach four and one-half hours
in length, was conducted during December 1976, Of the cighteen listeners who
started the program, three quit after the first session, two after the second session,
and four were not accepted for the job after the fourth session. The remaining nine
stayed on as part of the listening crew. A second training period consisting of
thrce sessions, cach four and one-half hours in length, was conducted in January
1977. Five cand{dates from the backup list participated. Two quit after the second
session, the remaining three became part of the listening crew. Of the twelve who
were selected four arc still part of the listening crew after one year, The remain-
ing eight quit at various times, The first left after 22 weeka. The mean length of
time these eight listeners stayed on the crew was 30 weeks, Replacements were
recruited and trained as required.
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4.3.3.1 Teaining Malerial

Training material consisted of repeated applications of two three-specaker DRTs
that had been processed by two different narrowband vocoders. The two DRRTs were
administered 13 times during the December training program. Fiftecn single
speaker tests were administered the first session and 21 on cach of the remaining
scssions, After three sesslons it was clear which listeners would not he sclected,
therefore, the January training program consisted of only three scssiona. The
same training material was used. Fifteen single speaker tests were administered
duving the first session and 21 the second and third scssions. The speakers were
heard repeatedly in the order: BV JE RD BL SN CH. The first three speakers had
been processed by a tenth order Lincar Predictive Vocoder (LI"C)6 at a 3.6 kbps
data rate, the last three by TRIVOC (4-14)7 at 2, 4kbps. These DRTs had been
spreviously evaluated by Dynastat, ‘Table 11 contains the mean DRT scores and
standard deviations obtained by Dynastat for cach of the systems uscd during the

training.

Table 11, DRT Scores Obtained by Dynastat for the
Test Material Used During In-llouac Training Program
in December 1976 and January 1977

System Speaker Mean Standard Deviation®
1104 BY 86.1 2.80
(Lpc)
JE 84.6 1.53
RD 89.7 1,32
2003 BL 87.2 1.61
{TRIVOC)
SN 86.8 2.88
CH 95.2 1.64 J

*Standard deviations were computed from furnished standard errors
using the formula
Standard Deviation
Standerd Error =

N-1

where
N = number of l{steners.

6. Wiggins, R, H. (1976) Narrowband I)lFltal Voice Proccasing (CSI’-30 LPC
Software Documentation), Volume I, LESD-TR-76-282,

7. Roberts, J, k., Smith, C.P,, and Wiggins, R. 1. (1978) Triple-function voice j
coder (TRIVOC), J. Acous. Soc. Am., 57 Suppl. ]:535. -
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4,3,3.2 Training Results Bk

Time and space does not permit complete exposure of the results for every
listener who entered the training program in this report. Three listeners were
randomly selected to illustrate the kinds of results obtained during the training. .
Listener 3299 participated in the December 1976 training period and was not selected
to continue in the program. Table 12a contains a summary of all DRT scores
achieved by this listener., Listener 5699 also participated in the December training, .
This listener's scores are contained in Table 12b, Listener 5699 was selected to

ITORR

continue in the program and remained with the listening crew for 25 weeks. Lis-
tener 9557 was a member of the January training group. Scores for this listener
are contained in Table 12c. Listener 9557 was selected and continues to be a mem-
ber of the crew after 14 months. Tables 12a, b, and ¢ also contain entries for the
last tvio training gessions which are the number of standard deviations the listeners'
DRT scores are from the Dynastat scores. These entries are based on the data in
Table 11, Table 13a is a summary of the number of times cach listeners' score
wag two or more standard deviations below Dynastat, Table 13b is a summary of
the number of times each listeners' score was three or more standard deviations
below Dynastat. Over half the time listener 3299 scored more than three standard
deviations below Dynastat. In addition, this listener did not perform consistently
as can be obscrved in Table 12a. For these recasons listener 3299 was not retained,
L.istener 5699 was above three standard deviations helow Dynastat over 80 percent
of the time. listcner 9557, after only three training sessions, scored above three
standard deviations below Dynastat over 70 percent of the time.,  Both of these

listeners scored above Dynastat on scveral occasions. In addition, except for an
occasional "outlier”, both of these listeners were consistent. These two listeners
were gelected to continue. These results are represcntative of all who participated
in both the December and January training periods., Those who werce eliminated
from the program performed as did listencr 3299, Those who were sclected

performed in a similur manner as listeners 5699 and 9557,
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Table 12a.

Training History for Listener 3289,

Top number is DRT score.
Botton number (for last two sessions only) is number of standard deviations
listener score is from Dynastat score

REPITITION NUMBER
Spesker| 1 2 3 4 5 6 7 8 9 1 11 12 13
Bv 61.5 71.9 74.0|74.0 71.9 70.8] 78.1 76.0 78.1 68.8 771.1 77.1 80.2
-2.36 -3.61 .2.86 -6.18, -3.21 -3.21 -2.11
JE 68.8 4.0 79.2|70.8 76.0 78.1] 78.1 82.) 79.2 85.4 83.3 76.0 81.3
-4.25 -1.5% -3.53 +0.52 | -0.85 -5.62 -2.16
RO 80.2 78.1 78.1}77.1 82.3 79.2] 81.3 86.5 84.4 85.4 83.3 87.5 88.5
-4.85 -2.42 -4,02 -3.26 ] -4.85 -1.67 -0.91
BL 69.8 69.81 71.9 80.2 833 78.1{ 74.0 75.0 83.3 7.1 85.4 79.2 B3.3
-8.20 -7.58 -2.42| -6.27 -1.12 -4.97 .2.42
SN 8.8 7.0 69.8 81.3 760 4.0 8:.3 78.1 80.2 82.3 82.3 77.1 79.2
<1.91  -3.02 -2.29 | -1.5% -1.56 -3.36 -2.64
CH 90.6 85.4 | 83.3 89.6 87.5 84.4{ 82.5 67.5 89.6 93.8 86.5 a8.5 86.5
-4.09 -4.70 -3.41 | -0.8 -5.30 -4.09 -5.30
2 Decemter 9 Decerler 16 December 20 December

Table 12b, Training History for Listener 5698,

Top

Bottom number (for last two sessions only) is number
listener score is from Dynastat score

number is DRT score.
of standard deviations

REPITION NUMBER

Spesker| 1 2 3 4 5 6 7 8 9 10 11 12 13
BY 71.9 8.3 81.)|82.3 823 82.3]81.3 82.3 85.4 82.3 80.2 87.5 85.4
-1.71 -1.36  -0.2¢  -1.36 | -2.11 +0.50 -n.25

JE 76.0 78.1 79.2 178.1 81.3 78.1 | 80.?7 83.3 4.0 81.3 77.1 79.2 9.2
-2.88 -0.85 -A.93 -2.16 | -4.90 -3.53 -3.53

RO 9.6 86.5 90.0o |91.7 88.5 87.5] 87.5 30.6 92.7 88.5 90.6 92.7 90.6
-1.67  +0.68 +2.27 -0.91 | +0.68 +2.27 +0.68

8L 84.4 865 | B6.5 B86.5 854 82.3| 84.4 85.4 83.3 87.5 84.4 86.5 84.4
«1.74  -1.12 -2.42] +0.19 -).74 -0.43 -1.74

SN 74.0 717.1 75.0 B81.3 81.3 76.0] 81.3 83.3 8l.3 19.2 81.3 771 84.4
-1.91 -1.22 -1.91 -2.64  -1.91 -3.37 -0.83

CH 88.5 95.8 | 91.7 90.6 94.8 87.5]| 93.3 88.5 88.5 90.6 90.6 92.7 94.8
-0.85 -4.09 -4.09 | -2.80 -2.80 ~-1.52 -0.24

2 December 9 Decemier 16 December 20 Decamber
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Table 12¢, Training History for Listener 9557, Top number is DRT score, T
Bottom nuraber (for last two sessions only) is number of standard deviations
listener score is from Dynastat score

REPTTITION NUMBER *
Speaker 1 2 3 4 5 6 7 8 9 10

Bv 67.7 83.3 78.1 23.3 88.5 87.5 84.4 83.3 80.2 82.3

~1.00 +0.86 +0.50 -0.61 -1.00 -2.11 -1.36 -
JE 71.9 83.3 83.3 771 82.3 81.3 83.3 82.3 79.2 82.3

-4.90 -1.50 -2.16 -0.85 -1.50 -3.583 -1.50
RO 78.1 90.6 86.5 91.7 89.6 94.8 92.7 91.7 88.5 93.8

+1.52 -0.08 +3.86 «2.27 +1.52 -0.91 +3. -

BL 72.9 82.3 77.1 81.3 £5.4 81.3 82.3 79.2 83.3
-6.27 -3.66 -1.1¢ -3.60 -3, -3.37 -2.12

S 81.3 83.3 1.9 79.2 81.3 83.3 81.3 78.1 83.3
-5,18 -2.64 -1.91 -1.22 -1.91 -3.02 -1.22
CH 87.5 93.8 89.6 91.7 91.7 9.7 81.3 89.6 3.7 -
J3.4L 0 213 213 223 | -a48 <141 -2.13 é
=
6 January 13 Janvary 20 lonuary ;
=
Table 13a. Number of Thimes Table 13b. Number of Times E|
l.isteners' Score Was Two or Listeners' Score Was Three or 3
More Standard Deviations Liclow More Standard Deviations Below h
Dynastat Score (last two sessions Dynastat Score (last two sessions E
only) only) 2
Listener _istener %
< 2
Speaker | 3299 5699 | 9557 peaker [ 3739 TE59 | 9557 3
BY 7 1 1 ov 4 0 0 i
o s 6 3 % 3 4 2 3
3
PD 5 0 0 RO a 0 0 5
8L 6 1 6 78 4 0 5 i
S a 2 3 N : 1 2 3
cH 6 4 7 CH 6 2 3 %f
3
. Tota) 23 7 12 3
Total 32 14 20 M E]
(76%) (131) | (a8%) (s53) ] sy [ (29n) 3
3
g
9
, i
% E
iy

i
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5. PERFORMANCE OF IN-HOUSE DRTs

As discussed carlier in this report, it is essential that DRT scores be repeat-
able for a successful in-honse program. In addition, it is desirable that in-house
DRT scores be comparable to Dynastat scores. Results obtained over the first 12
months of the in-housc program indicate that both repeatability and comparability
have been achieved,

5.1 Listener Flimination

Normally a DRT is administered to 10 or 12 listeners. However, it is likely
that one or two of them are trainees and one or two may not be performing up to
their normal standard. Therefore a screening process is used to eliminate listeners
from a given scoring run, The number of listeners is reduced to eight for each
scoring run. This is the number that Dynastat uses. The climination procedure
used has been developed to improve the consistency of the listeners as a group by
climinating outliers. Let I. = number of listeners and s = number of speakers for
a particular DRT. Suppose xij is the ith listeners' DRT score for speaker j where
i=1,..,Land j=1,...,S. We compute the mean DRT score for each speaker j.

L
X-j=ﬁé}l Xjp 3= Loes s,

We then form a matrix whosce elements DU are the differences between the ith

listener's score for speaker j and the mean for speaker j, Thus,

Dy, = X, X i=1,..,Lij=1,..,8.

ij
Those listeners who are performing at or near the mean for all speakers will
have differences that are near zero. Those that perform exceptionally low or high
for one or morc speakers might be considered outliers. A measure based on the
magnitude of these differences is used to eliminate the listener who is an outlier.

J

The measure is
[

1§ 2
VAR, =7 2 Dip 1=1,.., L.
i §j_1 i

The listener having the largest VARl Is eliminated from the scoring run. L
is then reduced by one and the process is repeated by computing new speaker means

and differences. Again V.I\Ri is computed for cach listener and the next listener
is eliminated, This procedure {8 repeated until only eight listecners remain. This
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process allows for the possibility of very high scoring listeners 1o be eliminated,

L)

However, it has been our experience that only rarely is g high scoring listener

T

‘eliminated,

5.2 Repeatability and Comparability ‘

Every listening session is started by administering the same three-speaker DRT,
We refer to this DRT as the probe. The probe was also used during the training
periods in December 1976 and January 1977. It consists of the first three speakers

kit kol

from Table 11. The scores obtained by each listener for the probé is closely
tracked in order to monitor the listeners’' consistency. The mean score for the

—

probe each week provides us a measure of repeatability as well as a comparison
with Dynastat scores. Additionally, from time to time a particular DRT is ad-
ministered to the listening crew a second or third time in order to measure repeat-
ability. Figure 10 is 2 scatter diagram of mean DR'T scores for the probe for 40
repetitions. Each point represents one administration of the test. The first test
was given on 14 January 1977 and the last on 22 December 1977, Each mean is
based on only eight listener scores. LElimination of listeners was accomplished as
described in Section 5.1, Also included in the figurc is a conficence interval for
the mecan based on a Dynastat score of 86, 8 and standard error of 0,75 for these

speakers, A rapid learning trond during the first four sessions is apparent in the

figure After that time the scores are rather consistent except for a drop atter the
22na repetition, This was a time when several new listeners were added to replace
departing members of the crew., 7The low scores for repetition numbers 23, 29,

and 35 can be explained by noting that a full listening crew was not available on those
dates and trainces' scores are included in the mean, 95 percent confidence intervals
for the mean DRT score in the range 88 to 90 are typically two to three points wide.
Most of the scores reflected in Figure 10 are well within a three-point band. This
indicates that the in-house listening crew performs consistently over time. In-house
DRT scores are shown to be comparable with scores obtained by Dynastat in Table 14.
Table 14 containg mean DRT scores and standard errors for those systems that

: have been tested at least three times using cither in-house or Dynastat resources.

e . . 4
A one-way classification analysis of variance” was performed on the scores for each

system., No significant differences were found. This indicates that in-house and
Dynagtat DRT scores for the same system are essentially the saume. Thus, direct
statistical comparisons can be inade using a mix of in-house and Dynastat DRT

results. i

| I
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REPETITION NUMBER

Table 14. In-House and Dynastat DRT Scores
IN-HOUSE DYNASTAT
SYSTEM 1D {MEAN/STANDARD ERRCR) (MEAN/STANDARD ERROR)
REPETITION REFEYITION
X : 3 1 2

2001 }9l.9/0.46 90.6/0.62| 90.4/0.65

201> |87.5/0.46 85.0/0.93] 85.9/0.51

2023 J9r.aso.aq] orornad 89.6/0.74

2042 [92.2/0.48] 92.6/0.41 90.9/0.28

2047 }87.7/0.63] 88.3/0.58 87.1/0.5%

2048 79.8/0.59| 81.4/0.56| 78.9,0.74 81.5/0.85

2049 |70.5/G.90] 71.972.85 72.3/0.9%

2050  |9¢.6/0.40| 91.3/0.35 91.7/0.37

2051 |85.2/0.63| 86.7/0.54 86.0/0.18

2052 |76.7/0.76| 77.5/0.71 75.9/0.90 77.2/0.70

295¢  ]66.8/5.86] 68.1,6.80 ©9.1/1.29

2058 [81.2/1.€1) 81.5/1.43 83.5/0.8¢

2060 [81.0/1.17] 79.3/1.49 82.6/0.65

200y |80.6/0.52] 89.7/0.55| 89.7/0.42 88.7,0.3C

2070 [e4.7/0.72{ 86.2/0.73 87.6/0.57

207) 69.2/1.12{ 69.3/1.21 71.4/0.96

207:  }66.5/1.81 70.2/..74 74.8/5.59

2073 |e4.7/0.60] 85.3/0.63 84.5/0.73

49

Mean DRT" Scores for Probe After Eliminating Outlier Listeners

R S

1 . 3RO Ol 48 5 O TG00 6 0

Lohle




P s 0

E
f

6. COST

The weekly costs to conduct in-house DRTs are summarized below:

Listener salaries $162.00
12 listeners, 4-1/2 hours at $3. 00 per hour

Test booklets 27.72
252 booklets at $,11 each

Test Administrator Salary 40, 00

5 hours at approximately $8. 00 per hour

Scoring Cost:
Scorer salary (6 hours at $3. 00 per hour) $18.00

Computer No Charge 18. 00
Total cost for three six-speaker DRTs: $24i.72

Cost for one six-speaker DRT:
In-house $82.85

The ahove in-house cost does not include development and implementation of
the in-house capability. These additional costs, if apportioned over a 3-year period,
would add less than $50. 00 to the cost of a single six-speaker DRT. Overhead costs
have not been included in the above figures. Allowing for as tnuch as 100 percent
for overhead results in a final in-house cost {or a six-speaker DRT that is sig-
nificantly lower than that charged by a contractor. Sufficient demand exists to
utilize the entire in-house capability of 150 six-apeaker DRTs euach year, thus

realizing a large cost savings,

7. CONCLUSIONS AND RECOMMENDATIONS

1t is concluded that the in-house DRT capability is a cost-effective means of
providing a nceded measure of voice communications intelligibility. It provides
reliable data that is based on a widely accepted measure of intelligibility that is
fast becoming a DoD Standard. It has been shown that the in-house testing provides
results that are equivalent to those provided by contractor resources at a large
cost savings. The in-house capability provides the additional advantage of rapid
turnaround time, thus allowing decisions to be made in a timely fashion. The re-
duced unit cost of in-house DRTs allows us to perform the large number of DRTs
required for our on-going algorithm development. Contractor costs for the number
of DRTs required would he prohibitive. In addition to substantial cost savings and
speedy turn-around, it is essential for the Government to have an in-house mecha-
nism {ur validating results that might otherwise only he available from one, or very
few other sources. TI., is particularly important in view of the decisions based

on these results. It is recommended that the in-housc capability be maintained.
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1t is a valuable resource that has widespread application throughout the Department
of Defense. This capability could be expanded to serve the needs of other agencies
requiring intelligibility testing and thus realize its maximum potential benefit, It

~ is further recommended that continued use of contractor resources be made for
conducting DRTs so that independent, unbiased results can be obtained at key peoints
in our investigations. This will further serve to verify in-house results and provide

a periodiz comparison between in-house and contractor DRT scores,
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Diagnostic Rnyme Test
Word Lists
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DIAGNOSTIC RHYME TESY
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GNaAW KNOCK 8088 BOMA Daw oocx NOSS oM 3
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CHNOSE THOSE Fno DOuUGLN SKOES 0N2F POON THOUGH
XEEP SING l6F GILT CHEEP THING THEE JILY
NANK mET Fan TENTY RANK NETY THAL PENT
neT CAUGHT HOP WALL 60T TAGHT Fop YAwL i
LOAD RYOE ROw LAY ROAD LFuwh L Ow RNOY
TINY PFEN GIN VEAL oMY AF AN CwIN FEEL E
NECK MAD MEND 0aB NECK 840 REND NAS !
THONG ANX CHAW VNN YONG voXx SHiw BON :
ceo JNE Juice WO F [ Talt} Gn GNNSE snLe
wEED 810 TEAK THIN HEFD nion PEFX Fia
SAG wREN GAT KEG ANAG YFN BATY PEG
Loy RAw ROCK LONG POT Law LoCK WRONG
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DIAGNOSTIC RHYME TESY

WORD LI8Y
3148

Taoy
POND
80ONE
vILL
JESY
FOUGHY
PNOP
REAP
VASY
00CK
poze
THING
MET
TAUGHY
RUOE
BEAN
840
vox
Joe
01D
YEN
WROUGMY
100
NEED
THAN
cop
YWOR
MIT
RESY

cnoY
AOND
MOAN
8ILL
GUES?
THOUGHY
coor
NEAP
FASY
XNOCK
THOSE
SING
NET
CAUGHY
NUDE
PFEN
MAD
LK} ¢

GO0

810
WREN
NOUGMT
SUE
DEED
DAN
cHOP
FORE
FIY
NEST
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Appendix B

Disgnostic Rhyme Test
Scoring Sottware

and

Sample Printout
CSP-30 impiementation

BT W w»«mMWWIIMWWWM\WK' 3

PRECEDING PAGE BLANK-NOT PIILMED

—y
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e

DIASNUOSTIC RMYME TESY 3CORING PROGRAM
WITH CARTRIDGE QuTPUY

CSPndP IMPLEMENTATION

3 MmAR 76 .

FOR INFURMATION CONCERNING TM]S PROGRAM CONTACT)

CAPYAIN STEVEN MEISTYER S
E£S0/MCE D2
HANSCOM AFB, MA 81731

TELEPHONE Y
COMM, (647) 881a4dd
AUTOVON 478=44))

WRITTEN BY STEVEN MEISTER, €SD/DCWL, WMANSCOM AFB, MA 8173} !

NUMSUB & NUMBER OF SUBFEATURES CORRECY EACH LISTENER
NUMT » NUMBER OF MAIN FEATURES CORRECT EACH LISTENER
NUM_ & NUMBER OF LISTENERS

NUNS 8 NUMBER 0OF SPEAKERS :
LIST s CUHRENT LJSTENER HIE
1SPKR = CURRENY SPEANER :
IKEY o CURRENY KEY NUMBER

NKEY ® CURRENT KEY JHDEX NUMBER FOR KEY ARRAY
IPAGE o PAGE BEING SCORED

IFEAY o INDEX FOR MAIN FEATYRE!}

VOICING

NASALITY

SUSTENT]ON

SIBILATION :
GRAVENESS
COMPACTNESS
EXPERIMENTAL

S 1l 0

- X N WR N
s e a0 s

FEATURE ARRAY KEYI

PRESENT ABSENY
MAIN FEATURE (Lvi, 1) (Ly2,1) L ® LISTENER NUMBER
8UB FEAT PRES (i1,2) (L,2,2)
8UB FEAT ABS (el ¥ (Ly2,3)

ML 0 1 s b

FEATCL19,N,M) o MEAN FOR N,M
FEAT(20,N,M) s STANDARD ERRQOR FQR N,M
FEAT(38,1,M) o MEAN FOR PRESENY ¢ ABSENT STATYE OF M
FEAT(108,2,M) » 8,6, FOR PRESENT ¢ AUSENT STATE OF M ‘
TOT(§,1) & TOTAL FOR PRESENT STATE ALL FEATURES
T07(2,1) » YOTAL FOR ABSENY STAYE ALL FEATURES
TOT(3,1) = YOTAL POR PRESENT ¢ ABSENT ALL FEATURES

WHERE 1 & § FOR MEAN

1 = 2 FOR 8,¢,

OO OO OO NN OO OO NOOOLOOOONONOONAONODODONAOODNODOOOHO00D

118

e
;%;
T
T
B
E

3
3
1
E 3
2
¥
;




e ;‘? . o =

e

PR Y e ————

OO0OOO0NOO0O OO0

[z X 3]
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OO

oy O

[a W »

[a N o

PAGE(I,J,K) AND NPABE(I,J,%X)}
1 o FEATURE
J s {IPRESENT 23ABIENTY
K o JIMAIN 233UB PRES DJi8uB aBS

DIMENSION KEY(38,60),KEYSUB(58,2)

CUMMON lRtSP(R.?B).VOIC(?..Q,S),INASAL(ZH,Q.S),SUST(ZGoiaS).
2)

SluIL(20.2.3),GRAV(20.2.3).CONP(?O,Q.)),EXPER(za'i).TOT(S,
ISYSTE(SA) ,NAME(12,24) NPAGE(7,2,3),PAGE(7,2,))

{2 A xEY
OATA KEY/@,08,1,1,0,1,1,8,1,8,1,0,8,1,0,1,4*¢,
l.l.lvvool.l40.1.5'0,1.0.301.6'u,x,l.a,l,ﬂ,x,l,o,

102 8 Kby
1.0.l.loﬂ,hopeolﬁhﬂoho,eo1,3'0¢"l,
9,1,0,1,1,9, A,O.ﬂ,l.1.0,9,!,0,1,l.3'9!,1.3'0,1,1;300,1'1,0.

193 A KEY
701.3'0,4'1.0.1.!.0.1,0,!,040p4'|oﬁoﬁo
1,1,0,0,1,1,9,1,1,5%0,1,1,0,1,8,9,3*1,¢,1,3+9,1,

103 8 «EY
Se1,0,1,1,8,1,0,1,1,0,5¢1,0,1,0,4¢e14,
4¢9,1,1,0,1,1,08,0,1,0,08,1,570,1,0,%1,0,1,0,0,3v1,0,9,

1od A REY
4*a,1,0,1,0,1,1,08,1,3%2,1,1,6€,1,1,08,0,
1,“,9:110,84tleplp‘la'ao1'10011'3'003'1p919111005'1¢3'°010

104 B KEY
Sel,490,3¢1,0,0,1,1,0,1,8,4°1,0,0,1,1,
0,0,31,0,1,0,4¢1,0,1,1,0,1,0,1,2,08,1,3%0,1,6,1,0,

143 A KEY
0.3'1,0.0,3'1.0,1,1,6,0,l,!.ﬂ

10,1,9,1,
“nl,0.1-1,0,9,1.0,0,1;!,0,0.1.1.0,!001;5'305010
105 8 KEY
O,1,3,601,0,1,3¢9,3%1,300,1,0,1,1,0,1,

M,I,O,l,ﬂ,l.1'9,1,1'9,I,O,B,t‘ltﬂp3'l,5,1'149095

196 A XBRY
Q,3v1,9,0,1,0,1,0,9,1,0,1,0,
1

1, ,@,1,0,3,3¢1,0,
ﬂlal4'l'9"190‘101‘05'013' 9,

,0.1,0,1
10,0,3s1,0,
146 8 KEY

3¢1,8,1,0,0,1101,990,1,399,14,1,
1,8,3,1,0,%,0,1,0,1,0,1,1,0,1,3¢0,1,0,3,1,4%0,1,4,0,

167 A KbY
Q'lpﬂ,ﬂol,ln"’,l.ﬂp.plplp".ol,an‘oﬂgapll“cs"p
0,0,3'1,0,0'1.1,9.9'1.0,l'l,ﬂ,3'l,0.ﬂ,3.l,9.0,l,lo

107 6 Kty
1991119;1,1:01151509011,ﬂ,100.',00"1;9;1:1:9:1:‘00;1!
e,n,1,0,1,0,:,1,0,1,0,0,1,0,1,0,0,51,0,1,0,08,3¢1,
108 A KEY
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b e A g

LR I T A

T o,

Lodeu,301,@,1,400,1,0,1,0,0,1,1,8,0,1,1,8,3%1,80,
301,300,991,0,1,1,0,1,8,0,1,0,1,4¢8,4¢1,

108 8 KEY
9,0,1,1,3¢8,3¢1,0,0,1,1,300,8¢1,0,1,0,8,3¢1,
0,0,3¢1,500,4,0,1,1,08,2,3¢1,8,301,0,0,1,1,0,1,

111 A KEY
101,90,8,391,300,3¢1,300,1,0,1,0,08,1,
300,301,0,0,6¢1,0,1,0,1,1,300,401,0,0,3¢1,0,0,1,0,1,

111 6 KEY
800,301,300,1,0,1,0,1,1,498,1,1,0,1,0,
301,0,301,0,1,8,1,7v8,1,1,0,1,1,5°9,1,0,0,1,8,1,1,

112 A KEY
10308,1,1,3¢0,301,0,1,1,800,1,300,1,8,
a.1.0.0.1'5'9o1o1:Uol"o".'°0"°""'°""'

112 8 XEy
B,4¢1,0,1,0,9,1,0,0,1,0,401,308,1,3v8,4¢4,
4eR,1,0,4¢1,0,0,1,1,3¢0,1,1,3¢0,1,1,0,1,1,0,1,

113 A xEY
3¢9,601,0,0,1,1,0,3v1,0,0,3¢1,0,1,0,1,
2,0,1,1,0,3¢1,0,1,0,0,3¢1,0,1,0,1,1,8,40{,39¢,1,0,1,1,

11 8 KEY
1,3,1,1,0,0,1,8,1,1,0,1,1,9,1,0,491,
@,1,8,1,0,1,0,0¢1,0,1,8,1,609,1,0,3¢1,08,1,4¢0,1,

119 A XkY
l:9:\010905'$00000‘0".'.""“"'.'".'3't'a...
B,1,0,1,3%0,401,0,401,0,8,1,0,8,1,3¢0,1,08,1,1,

119 8 KEY
490,1,490,301,3¢0,1,1,4¢0,1,0,3¢1,308,
101,0,0,401,408,3¢1,0,1,0,3¢1,0,3¢1,0,3¢4,

116 & KEY
P)40y,0,1,9,1,0,0,1,9,0,1,0,1,3¢9,1,0,0,1,0,1,1,0,1,
Pal,1,300,401,0,501,808,1,08,401,80,

116 B KEY
3¢1,0,0,3¢1,9¢8,1,3¢0,1,0,1,0,1,0,1,1,08,8,1,0,
#,0,3¢1,2,0,301,0,0,1,8,0,1,0,1,0,1,8,08,1,8,1,08,3¢4,

It A REY
2,8,1,1,1,8,0,0,1,0,0,1,0,0,0,1,1,8,1,0,1,8,0,1,1,0,1,0,8,
1,0,8,1,1,8,0,0,1,08,1,1,1,¢,0,6,8,1,1,1,1,0,8,0,1,1,4,1,1,

J0) 8 KEY
a'a't'i'i.o.i'l‘g‘g'ﬂ,1,..‘,1,:.1,!.',!,.,'40035010
1,1,1,9,1,1,6,0,1,0,1,1,0,8,0,1,0,1,0,1,0,8,1,0,1,0

- -

Jvz 4o KEY
f,1,08,1,2,0,1,0,1,1,1,1,0,0,1,1,1,0,8,1,8,1,0,8,1,8,1,1,14,
2,0,0,0,1,0,0,0,1,1,1,0,1,68,0,0,1,1,0,0,0,1,0,0,1,0,0,1,3,

Jv2 8 KEY
9,9,1,1,0,0,0,1,0,1,1,1,08,0,8,0,1,1,1,0,1,9,0,8,1,8,8,1,8,
®,1,1,0,0,9,1,0,1,0,1,0,0,0,0,1,0,1,1,8,1,0,0,0,1,%,1,9,1,

J0d A KEY
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i #,0,1,0,0,3,1,8, .",.'. “""‘..'.'l 8, O.G,l.lolulc 12,1,
1t 1,0,1,1,1,0, ls‘o!o‘o‘o 01,0,0,0,0,1,0, ..0;1.. 1,1,0,0,1,%,

c 38) 6 KEY

1 B,l,l,l ‘ ."" ' ',"""‘0‘0‘1. .,."|'o‘0."|0010‘01 el
1 rﬂol.DnlpOoOoioO.Q l.'.!.l.l.l,t.'.l 9,0,1,0,0,8,1,0,0,0,

E c
C 30‘ A KEY
1 1o101,1,1,1,1,0,1,4,0,08,8,1,1,1,0, 11,8,8,0,0,0,8,
5 c ' 0.1'!.1 Oolclri'lolclolrlo‘o. '0‘0’ ‘ 0,0,0,9,1,0,
- C Jo4 B8 KEY
) 1 1,1,0,1,1,8,8,0,1,0,0,0,1,1,1,1,1,0,1,0,1,1,08,1,1,1,%4,1,1,
i ¢ 1 "lolt.a.o'o'y"‘o..'.l'l'..‘p.o‘..;.,ﬂ..,.,ﬂ,ﬂ.l,""e;lp

c 305 A XEY

1 0,{,0,0,1,0,1,0,1,1,0,1,1,1,1,60, 9, ‘."‘ i up‘o‘clO‘DGIOIBI
1 9,0,1,8,0,0,1,1,1,0, 10' l.lol.l.l.O.I,O g,1,1,0,1,0,0,1,t%,

c 303 B XEY

‘ 1.1.0.3,0.0.0,1.! l ""l'a'."glg‘o."'l"'!.1'°"|11‘000
1 ‘!ol‘lol‘l"‘0‘01'."o',',‘,',’.‘a"'p‘,’,l..,ﬂ,l,‘,lpﬂ,l,

[+
- c 396 A ({3}
1 - 1 1,1,8,0,101,1,0,8,1,1,08,1,1,8,1,1,3,0,1,1,0,0,0,1,0,1,1,8,
1 9,0,0,1,1,1, l“ 8,e, ’p',‘,...p.a’.'.. 1, ",0,9, "l,ﬂ ‘01 i,
c
C 306 8 KtY
l lol‘ 9!1"0'01'. ‘ol,',lplo"' 00." 0. l 0.‘.',1,0'1'
) ﬂ'l 0,1, Uol'l,..l,l.lo' .O‘O'I’l‘l.l‘ 111 13,0,0,1,1,1,1,
c
c 3e7 A KEY
1 1,1,1,08,0,2,1,1,1,0,0,1,1,0,0,1,1,1,1,0,9,0,1,1,1,1,0,1,1,
1 0,1 e,0,8,1,9, ‘ 81,1 lp'o’p.clo‘.‘o!;"eclyea‘o.o‘l‘loloo
c 3
c 3e7 8 KEY F
1 1,8,1,1,1,0,1,0,1,1,1,1,4,%,0,0,1,8,0,0,1,1,0,1,1,0,08,1,1, 1
c 1 1,1,1,0,0,0,8,1,0,1,0,0,8,1,10,1,8,1,1,1,8,0,1,0,0,1,0,1,0, :
c 300 A KEY ]
1 1,0,1,0,1,9, 10'01:la'r’ol.l.l.l.l,ﬂ.! 1,1,1,0,0,0,0,0,0,0, 3
1 Uolo!pl 9,9,1,0,8,1,1,1,1,4,0,1,0,0,1,0,0,1,1,6,1,1,02,0,1, E
¢
c Ju8 8 KEY §
1 1,1,8,1,4,1,0,3,08,0,1,08,0,1,0,1,1,1,1,1,0,1,0,2,1,1,@,1,80, 1
1 @,0,0.0,0,0,0,60, 1 e ﬁl‘aloar‘l.l‘oooﬂo’a‘:.ooa‘oeuolalolal 3
¢ E]
c 300 A KEY %
$ 1,1,0,0,1,0,0,0,1,0,0,0,0,0,06,0,0,0,0,0,1,1,1,1,0,0,1,4,0, %
1 @0,e,1,0,0,0,1,1,0,8,0,1,0,0,4,1,1,0,0,08,!,0,0,0,0,90,1,1,80, ?
c H
Cc Jé9 B KEY g
i ell""loial‘lelOOOO'I’JQO.OQI,l.l.",”.an‘gaoio‘o'.‘pa’e, §
1 1,8,%,0,0,1,1,8,1,1,1,0,1,%1,0,3,8,0,1,0,1,1,0,1,1,0,0,0,0, Z
Cc 3
9 c 310 A KEY g
2 { 1,0,0",0,.'t’l'.,"‘;"e"‘lp’.'o'('.’.‘ol";"Gp‘o'lol‘l E
. 1 1,1,9,1,1,1,0,0,1,0,0,1,0,8,1,1,9,1,0,0,0,1,0,3,0,0,1,1,¢, :
c
c 310 8 KEY :
1 1,0,0,3,0,1:3,0,0,0,1,1,1,4,0,8,1,0,0,!,0,0,0,1,1,1,1,1,1,
c 1 'n'alo1:0:1.l,l.l.1,!,l.O.D,O,l,l,0,0,B,ﬁ,H,l,ﬂ,ﬂ,l,l,O,l,
c 31t A KEY

YUP 1 t  p tom

e - -——— ———— e - e i e i




l llooloiai'l.l""‘ﬁ 0.0 ‘ '“ ‘1100'51‘00 ‘ "ol ‘olol:‘a
¢ 1 2,,0,1,8,1,,P,1,1,p,1,0,0,0,0,8,0,8,0,0,,0,4,1,1,1,0,0,
c 311 B KEY
l Bplohl.o,l.lplph!.ﬂp!,l.ﬁ.l.ﬂ.l,l.ﬂ.ﬁ.hﬁ,l.1,!.1.0.':11
= ¢ 1 9,0,1)1,1,90,1,1,1,0,0,08,1,1,8,1,1,0,0,1,1,1,1,@,1,0,¢,1,1,
¢ 312 A XEY
‘ laloloﬁ,ﬂoﬂpﬂ.l.lol.l,ﬂ,O,B,I,I.Q,U,I,I.O,l.l,l,ﬁ,ﬂ,ﬁ.\,l;
¢ 1 1.,1,1,0,@,9,t,1,0,1,0,0,1,M4,0,¢,1,0,0,1,1,1,1,1,1,0,9,1,@,
C 312 8 KEY
i 1 Ooth,OpO.1,0.ipe,ﬂ.ﬂ,0,0,0.0.D.B,I,0,l,ﬂ.l,o.l.a,ﬁ,\,ﬂp 3?*
¢ 1 7,9,0,9,1,1,0,1,1,0,1,0,08,0,1,1,0,1,1,1,0,1,0,0,0,1,90,1,0, ER
c 313 4 KEY 3
l 'ﬂaapl S.l D " ,0,l.X.t.!,ﬁ.l.ﬂ,l.n,l.a.l.o I,O,G '.‘ ‘l %:
{1 0,1,1,1,9,1,d, l, 9,,70,0,0,0,0,1,0,1,1,1,1,08,2, Ql‘ol 1,0, 3
C E
¢ 31) ¢ %
= 1 ‘Oaie'l'glalnpi l,ﬂ,\,0,0,0.1,@,I.O,ﬂ,ﬁ,t,a,l,],n,n,l,e'o, :
1 1,0,0,0,0,1,0,0,08,0,1,2,0,0,1,1,90,0,0,1,0,8,@8,1,1,1,1,1,@, 3
C £
C 314 A KEY ;
1 0,0,0,0,1,1,1,0,0,1,0,0,1,0,0,8,0,0,2,1,1,0,1,0,0,0,1,0,1, :
1 1,1,0,0,08,1,1,0,0,1,1,1,0,0,1,0,0,0, 0,1.0 e,l,n,8,9,08,1, %
¢ §
C 314 6 KEY %
1 1,0,0,0,1,0,6,8,1,1,1,0,0,1,0,0,0,0,1,04,0,1,0,2,1,1,1,1,1, 3
1 ﬁ.l.lol,D.ﬂ,l.1,1.1.9‘;1.9,1.1,!.0.1.1,l l,@,l.l.ﬂ,ﬂ,@.ﬁ,l, z
:
c 319 A KRY §
1 1,0,8,1,0,1,1, o1, 9.1 1,9,0,1,02,0,1,1,1,8,1,1,9,0,1,0,1!, 3
1 ‘ f,8,1,1, ‘ A 1p\|t|1.‘ ‘ 0 e, ‘,ﬂ ” i Q,‘,t.ﬂ,n,ﬂ, %
¢ :
c 315 8 xEY :
1 1,4,4,0,0,0,1,%,1,1,0,0,2,%,1,2,9,1,1,9,0,1,0,1,8,1,1,4,1%, %
1 06,1,1,1,1,0,0,1,1,9,0,0,0,1, n,e,x e,@,0,1,2,1,1,0,0,0,@,1, i
<
C 316 A KEY
1 1,1.4,0,¢,1,1,1,0,0,0,1,1,1,4,1, 1o,e.x,a,o,a,x,a,e,e,o,a, i
1 “0"‘01000100"0000'1013“.a|l 0.‘ ,1,6.0.%,1,1,1.3,0.1,0. 3
c
C 316 8 KtY
{1 @,1.,8,1,1,1,1,1,0,0,0,1,m,02,1,8,0,1,08,1,1,9%,0,1,1,1,08,0,1,
i1 @,n,1,8,0,1,1,0,1,0,1,08,1,1,1,1,1, :,:.1,9, 0,0,0,1,1,0,1,
[
C 317 A KEY
‘ h,a,ﬁ,!,hl,l.ﬂ.%.ﬂ,ﬁ,l,l.ﬂ'ﬂ ‘p 1,0,0'0‘ ‘.0.11,"'
1 1,1,0,1,0,2,3,0,1,A,1,1,1,1,1,0,1,0 1,1,1,1,1,8,0,1,0,9,
c
_ c 337 6 KtY
- 1 @,3,7,1,0,1,1,0,1,1,0,0,1,0,1,1,0,1,0,1,1,1,1,9,1,1,1,1,0@,
1 ﬂuﬂo“aﬂ:ﬂ $,4,0,0,0,0,1,0,08,1,1,1, ﬂ,n.o.l.t,l,a.\,n,a.x,\,
c
c 318 A MEY
. = 1 Pal,1,1,1,1,@,0,1,4,0,0,1,8,1,0,1,1,%,1,1,0,1,0,0,0, 1,0,1,
i 1 #,1,1,1,%,0,9,0,0,1,0,0,1,0,0,0,9,1,1, ‘a'plol.l,l,l,l 9,1,
H : c .
; c 318 B KEY
B = 1 1,0,1,0,1,9,0,1,8,%,0,0,3,0,1,1,08,4,1,1,0,6,9,1,0,1,0,%,0,
% 7 1 1.1,1,08,96,2,1,%,0,1,1,1,8,1,1,0,1,8,0,1,0,0,0,0,8,1,%,0,1/
£ C
1 § c SUB FLATUKES KEY
122
- - o




T DATA KEYSUQ/',',‘,Q,".'3.1.3l.,t,],s.o“"'l""."1'3.e's'l‘
= 1 300,1,8,1,0,1,de0,78,0,1,4¢%0,1,1,0,1,8,1,3¢0,1,0,1,3¢0,1,1,
: 1 8,1,8,1,1,0,401,30@,%,3¢0,301,0,3¢),0,3¢3,0,1,8¢0,1,0¢,40}/
CRCT(X,Y) & (2,0%X/Y » 1,)el00,
SE(X,Y,2) » SQRT((X/IeYeY)/)
0V 1 I»§,29
00 1 Je1,2
EXPER(I,J)m0,
DU | Reyg,)
vulc(l,Jd,%)s@,
3 - XNASAL(1,4,K)ub,
3 - SUST(l,Jd,K)u8,
SiBIL(I.,Jd,K) %0,
GRAV(1,J,n)ed,
COMP(1,J,K)m8,

L

£ 1 CONTINUE
00 315 Is1,3
DU 319 Jey,2
319 TOT(1,J)m0,
! 02420,01160002,014

- WHITE(6,2708)
27¢ FURMAT (J0X, 'OLAGNOSTYIC RMYME TEST'I///)
WRITE(S,271)
<71 FUORMAT('LISYENER SUMMARIESI!)
' 22490,A116230,014
WhITE(S,1v0)
10¥ FURMAT (/! DIAGNDSTYIC RHMYME TEST SCORING'//)
) : WR1Te (5,088)
i (Y1) FORMAT ('INSERT |50 FT CARTRIOGE IN UPPER QECK1/
1 '1/U RESET » CONTINUE'//)
PAUSE
wR11E(5,1080)
1092 FORMAT('SYSTEM UNDER TEST?!/0 1,90(1S8'))
READ(D,1P01) (ISYSTE(}),1s1,5@)
10vl FURMAT (5¢Al)
whI1E(5,181)
19} FURMAT ('HON MANY LISYENERS?'/' ')
READ (5, 182)NUML
Y Y FURMAT(12)
WRITE(5,10))
189 FORMAT(/'HOn MANY SPEAKERS?'/!) 884
READ (3, 122)NUNS
! NUMY 8 J6eNUMS
: NUMSUD 8 BeNUMS
wRITE(?,601) (ISYSTE(1),1u],%@),NUNL,NUNS
('} FURMAT (%¢4AL,21))
B ' QU 200 LIST & §,NUML
E wRITE(6,3001)
wWHITE(S,3¢208) (ISYSTE(L),Tey,30)
K1Y, FURMAT (/%50AY)
due) FURMATY (! 1)
WHITE(D,20@08)L187
11 FURMAT(/YLISTENER!, 13,!' NANME!I/!? Yy24('NY))
READ (D,20A1) (NAME(LI8T,J),Je1,24)
2nul FURMAT (24A14)
WRITE(B,278)L1ST, (NAME(LIST,J ), e}, ,24)
WRITE(7,2081) (NAME(LIST,J),Je},24)
B : DU 201 I9PKR ® |,NUMS
. 00 b61v le),?
£ Du olv Jay,2
DU 610 Key,
o1y PAGE(],J,x) @ @,0
10/ WwRITE(S,104)L18T,18PKK

e
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701

782
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290

33
jes

FURMAT(/!FOR LISTENER',[3,! BPEAKER',1I//

TENTER KEY NUMBER AND LEYTER!/)

WEAD (3, IWB)IKEY,LETTER

FORMAT(I3,)AL)

FORMAT (//6X,1aaeet, 168X, 'e0t/IKEY & ',13,A1,
SX, 'SPEAKER I8 ',A2/6X,'eene!, 18X, '0¢1//11F OK ENTER ©'/)

FORMAT(IL)

IF(IKEY,EQ,102)NKEY
1F CIKEY,EU, 103)NKEY
IFCIRKEY EQ,104)NREY
IFCIKEY EU,108)NKEY
IFCIXEY EQ,J08) NKEY
IF(IKEY, EQ, 107 )NKEY
1F(IKEY,EQG,108)NKEY
TFCIKEY,EQ,J11)NKEY
1F(IKEY, EG, 1 12)NKEY
1F (IKEY,EQ, I L3)NKEY
10 (IKEY L EU, 31 SINKEY
IF(IRKEY, EW, 1 16)NKEY
1+ (IKEY,GT,318)G0T0

1F (IKEY ,GT,IJBO)NKEY ®» 25¢2¢(IKEVeIP1)060T0 150

60Y0 1)

IF(LETTER,EQ,'BY)NKEY ® NKEY@106GOTO {92

" LOMSPKe'BY1OGODTD
» JOMSPKeIBYIOGOTO
" SOMSPKe'RD'060OTD
s 70M3PKaIRDIOGOTQ
» DOMSPKe!BL'06GOTO
wl10MEPKEICHIOGOTD
e1JOMSPKaICHIQOBOTL
a}Bom8PKe 1 JEVOGOTD
s170MSPKutANtQGOYD
alPOMSPKet JELOGOTO
a210M3PKatSNYOGOTO
sQIONIPKE B '06QT0
103

TIF(LETTER,EQ,'A')GOTO 15Q
WRITE(S,1068)IKEY,LETTER

FORMAT(/'eeeeese NO
GO0Y0 17

CUNTINUE
IFCIKEY, LY, 317)G0T0
WRITE(S,7¢1)

KEY!, 1a,AL,! eoennenet//)

70e

FURMAT(//'SPEAKER 2'/!' §38))

READ(9,782)M8PK
FORMAT (A2)

WRITE(S,478)IKEY,LETTER, M3PK

READ(3,478)KEYCHK

IF(REYCHK(NE,2)GOTO 107
WRITE(6,290)M8PK, IKEY,LEYTER
FURMAT(21X,42,7X,13,4A4)

00 110 IPAGE » {,4d

WNITE(S,108)IKEY,LETTER,LIST,IPAGE

FORMAT(/'FOR KEY', 14,41, LISTENER',13,"' PAGE',]2//
TENTER RESPONSE BY COLUMNBY//'!

!  RRRRRRRRARRRRRRRRRRRRRARRRRRRA')

00 112 10,2

READ(3,111) (IRESP(I,J),Jrl,20)

FORMAT(2011)
CALL CHECK(33%9@)
D0 202 14,2

00 202 J»#1,29

INESP(I,J)oIRESP(],J) =}

00 203 ICOLsi,2
00 204 JROW 2,29

ESTABLISH FEATURE BEING SCORED
I1F(IRON,LE,8) IFEATSIROWnY

ITEMP slRUNWel
IFEATSHOD(ITENP,7)

1F (SFEAT,EQ,9) IFEATSY

ESTABLISH wMICH COULUMN PRESENY STATE OF FEATURE IS N,

IPRESS]

1F (IPAGE ,LE,2) IPRESRE

FIND KEY ELEMENT
KEYEL®IROw

1F (1CUL,EQ,2)NEYELSIRQN+20

INDEX o 2
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28y

299
. 290

i3

2%%¢

25

254

280

297
aby
<04
209
110

o1l
87)%

1F(IPAGE,EQ,1)GOTO 208

1F (IPAGE U ,3)60T0 208

1F (KREY(KEYEL yNKEY) NEoIPRES) INDEXS® Y

6uTo 299

TF(REY(KEYEL NKEY) ,EQ.IPRES) INDEXR]

INDEYX w1 IMPLIES MAIN FEATURE PRESENT; 2 IMPLIES ABSENT,
SCORE THE RESPONSE

ANSWER & 2,2

1F (IPAGE,EQ,1)G0T0 2908

1F (1IPAGE ,EQ,3) GOTO 298

1F (KEY(KEYEL ,NKEY) NEIRESP(ICOL,IRON))ANISHERN] 0
GOT0 296

IF(KEY(KEYEL ,NKEY) JEQ, IRESP(ICOL)JRONW))ANSHERSL @
CONTINUE

IF(IFEAT ,EQ,7)GOT0 287

13VBPe2

NSUBPe2

IF (IPAGE,EQ, 1) I1SUBPNY

IF (IPAGE ,EG,Y) ISUHBPY)

IF(KEYSUB(KEYEL,18UBP) ,EQ,0)NSUBPS]
GOTU(251,252,253,254,259,250),1FC6aAT
VOIC(LIST,INDEX,1)evOJC(LISY, INDEX,3) sANSHER
VOIC(LYIST,INDEX,NSUBP)SVOIC(LIST,INDEX ,NSUBP)eANSHER
PAGE (§,INDEX,3)oPAGE(], INDEX, 1) ¢ANSHER

PAGE (1, ENDEX,NSUBP) oPAGE (1, INDEX,NSUBP)¢ANSNER

GOTG 260

XNASAL(LIST, INDEX,1)oXNABALCLISY,INDEX, 1) ¢ANSHER
XNASALCLIST, INOF X ,NSUBP)wXNABAL (LIST, INDEX,NSUBP)eANSNER
PAGE (2, INDEX, 1) ePAGE (2, INDEX,3) sANSNWER

PAGE (2, INDEX )NSUBP)YSPAGE (2, INDEX ,NSUBP) +ANSWER

GOTO 269
BUST(LIST,INDEX,1)v8UST(LIST,INOEX, 1) oANSHER
SUST(LISY,INDEX,NSUBP)RSUSY(LIST,INDEX,NSUBP)¢ANINER
PAGE (3, INDEX,1)WPAGE (3, INDEX, §) ¢ANSWER

PAGE (3, INVEX )NSUBP)OPAGE(J, INDEX ,NSUBP) ¢ANSKER

GUTO 260

SIBIL(LISY, INDEX,1)o83BIL(LISY, INDEX, ) eANSKHER
SIBIL(LIST,INDEX,NSUBP)SSIBIL(LISY, INDEX,NSUBP)¢ANSNENK
PAGE (4, INVEX, 1 JUPAGE (4, INDEX, 1) ¢ANSWER

PAGE (4, INOEX ,NSUBP) oPAGE (4, INDEX ,NSUBP) ¢ANSWER

GOTU 268
GHAY(LIST,INDEX,1)sGRAV(LIST,INDEX, 1) ¢ANSHER
GRAV(LISY,INDEX,NSUBP)SGRAV(LIBY,INDEX ,NSUBP)eANSNHER
PAGE(S,INDEX, ) OPAGE (S, INDEX, 1) ¢ANSKER

PAGE (D, INUEX ,NSUBP)SPAGE (3, INOEX,NSUBP)¢ANSWER

GOY0 260
COMPCLIST,INDEX,1)0COMP (L 18T, INDEX, ) ¢ANSHER
COMP(LISY,INDEX,NSUBP)SCOMP(LISY,INDEX NSUBP)ANBNER
PAGE (8, INDEX ,1)SPAGE (6, INDEX, 1) eANSNER

PAGE (6, INDEXK ,NSUBK)SPAGE (6, INDEX,NSUBP)¢ANSWER

G010 269

EXPER(LIST, INDEX)SEXPER(LIST, INOEX) +ANSWER

PAGE (7 ,INDEX,3)8PAGE (7, INDEX, 1) «ANSWER

CUNTINUE

CONTINUE

CONTINVE

CONTINUE

00 841 ley,7

00 631 Jey,2

00 o1l ney,d

NPA(-E(I,J.K)lIFIX(PAGE(!.J,K)O.S)

WRITE(7,675)M8PK

FORMAT(A2)

WRITE(7,612) (((NPAGE(1,J,K),184,7),Jw1,2),Kn4,3)
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303
276
ar7
276
79
200
“s)
<82
c8s
284
26d

280

287

-1

1

Jo¢

FORMAT(IY)
CONTINUE
tPASS = |

FOKMAT(//70X, "LISTENER!, 13, ! SPEAKER!,3X,!

WRITE(6,201)

FURMAT (/85X , 'NUMBER OF CORRECY RESPONSESI'//)

WRITE(6,278)

FORMAT (10X, ! MAIN ATTRIOUTEL !, 18X, IPRESENT!,7X, 1ABSENT//)

WRITE(8,277) (VOIC(LLIBY,1,4),101,8)

FORMAT (15X, 1VOICING',20X,F7,2,6%,F7,2)

WRITE(6,278) (VOIC(LIST,I,R),101,2)

FORMAT (20X, 'FRICTYIONALY (13X, F7,2,6X,F7,2)

WRITE(6,279) (vOIC(LIOT,1,3),1mi,R)

FORMAT (20X, 'NON«FRICTJONAL ' ,9X,P7 ,2,6X,07,2/)

WRITE(6,200) (XNASALC(LIIT,I,1),10)

FORMAT (18X, 'NASALITY!, 18X, F742,0X,F7,2)

WRITE(6,281) (XNASAL(LIST,I,2),108

FORMAT (20X, 'GRAVE',18X,F?,2,6X,F7.R2)
WNITE(6,2082) (XNASALCLISY,I,3),184,R)
FURNAT(ZUX,'ACUYE'.tll,f’,t,dl,'?.!/)
WRITE(6,2083) (SUST(L1IST,I,1),1v4,2)

FORMAT (19X, 'SUSTENTION!,17K,F?,2,6X,F7,3)
WRITE(6,204) (SUSY(LIAT,I,2),108,8)

2)
2)

FORMAT (20X, 'VOICED',17X,P7,2,6X,F7,2)

WRITE(B,288) (SUST(LIST,1,3),104,2

FURMAT(ROX, TUNVOICED!,19X,F7,2,6X,P7,2/)

WRITE(6,206) (3303L(LISY,L,1),001,8)

FORMAT({5x, 'SIBILATION' ,17X,P7,2,08%,F7,2)

WRITE(S,2084) (SIBIL(LISY,1,2),104,2)
WRITE(6,265) (SIGILCLISY,I,Y),101,8R)

WHITE(G,267) (GRAV(LIST,1,1),108,2

FORMAT (15X, 'GRAVENESS! , 18X,F7,2,0X,7F7,2)

WNITE(G,204) (GRAV(LISY,I,2),104,2
WRITE(6,285) (GRAV(LIST,1,3),104,8

)

)
)

WRITE(6,288) (COMP(LIST,1,1),208,2)

FORMAT (19X, 'COMPACTNESST,16%,F7,8,68X,F7,2)

WRITE(6,204) (COMP(LIST,],2),108,8
WRITE(6,208) (CONP(L38T,1,3),191,2
I# (1PASS,£Q,2)G0Y0 304
02420,0110000,014
CUNTINUE

XeFLOAT(NUMT)

YSFLOAT (NUMSUB)

00 308 Lei,NUML

0p J@v ]s=1,2

DU 300 Jei,d

eX

1F (J,GT 1)2eY
wevUIC(L,1,J)
VOIL(L,1,J)®CRCT(N,T)
wesSUST(L,I,J)
SUST(L,1,J)sCRCT(N,2)
WeGRAY(L,1,J)
GNAV(L,5,J)9CRCT(N,Z)
wsCOMP(L,1,J)
CONP(LII'J).CRCT("I)
weXnABAL(L)1J)
ANASAL(L,J,J)8CRCY(W,2)
weSIBILCL.1,Y)
SIBIL(L,1,J)PCRCY(W,1)
CUNTINUE

1PAS82

DO 381 LI8Tel,NUML
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n2420,0116000,014
WKITE(6,3001)
wkITE(6,3008) (ISYSTE(L) 101,80)

WHITE(6,302)L187, (NAME(LISY,J),Je1,24)

FURMAT ('LISTENER!,J3,' PERCENY CORRECY WITH GUESSING!,

' TRANSFORMATION'/24AL//)

GOT0 303

CONTINUE

CUNTINUE

oV Jib 1ei19,2¢

TS

IF(l,£Q,20)M82

ZeFLOAT (NUNL)

1F(1,E0,20)2%1,0

DU J3uv Jey,2

0L 31¢ Ksi,)

00 9iv L=i,NUML
VUIC(1,J,)K)eVORC(L,J,K)eVOIC LsJoK)oeM/2
ANASAL(L,J, k) aXNASAL(L,)J,K)CXNABSAL(L,JeK)0em/]
SUST(I,J,K)sSUST(L,J,R)eSUST(L,J)K)eem/]
SI181IL(1,J,K)SsSIBIL(T,J )K)eSIBIL(L,J,K)0*N/7
GRAV(1,J K)aGRAV(],J,K)eGRAV(L,)JeK) oM/
COMP(1,J,K)eCOMP(1,J,K)eCOMP(L,J,K)eemM/2
CONTINUE

2oFLOAT (NUML)

0U 312 Jey,2

DO J12 Koy,

Xavoxc(2e,J,x%)

YavO1C(19,J,K)

voIC(20,J,X)08E(X,Y,2)

XaXNASAL (20,J,K)

YOXNASAL(1D,J,K)
XNASAL(20,J,K)e8E(X,Y,1)

xe8U87(26,J,K)

Ya8UBT(19,J,K)

susT(20,J,x)e8E(X,Y,2)

1s8181IL(28,)(K)

vyeg1BIL(10,J,K)

SIBIL(20,J,K)0BE(X,Y,])

YOGRAY(20,J,K)

YOGRAY(19,J,K)

GRAV(20,J,K)98E(X,Y,2)

XaCOMP (28,J,K)

YsCoMP(19,J,K)

CUMP(208,J,K)e8E(X,Y,2)

CONTINUE

ZoFLOAY (2eNUNML)

00 319 Jei )

DO 313 Le1,NUNL

00 313 Ke3,2
VOIC(18,1,J)8vOJC(18,3,J)0V0IC(LKJ)/2
ANASAL (10,1, J)OXNASAL(LB,1,J) ¢ XNABAL(LIK,J)/T
SUST(16,1,J)08U8T(18,1,J)eBU8T(L4K,J)/1L
SIBIL(18,1,J)e8IBIL(18,8,J)¢8IB3L(L,K,JI/2
GRAV(108,1,J)0GRAY(18,),J)GRAV(L,K,J)/1
COMP(38,1,J)9COMP(18,1,J)¢CONP(L,K,J)/1
CONTINUE

00 €20 Kwil,)

00 420 el NUML

VUOIC(18,2,K)ev03C(108,2,K)¢(YOIC(L,1,K)oVOIC(L,R)K))0v2/4,
XNASBAL(16,2,K)YPXNASAL(I68,2,K)e(XNASALIL, 1, K)OXNABAL(L,)2,K))ve2/4,
SUST(18,2,K)08UST(18,2,K)e(SUBT(L,1,K)*8UBT(L,2,K))e02/4, B
SIBIL(16,2,K)0B BIL(10,2,K)o(SIBIL(L,1,K)e8IBIL(L,2,K))e02/4,
GHRAV (18,2,X)9GRAV(108,2,K)*(GRAV(L,1,K)*GRAV(L,2,K)])nv2/4,
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XSXNASAL (18,2,K) T

COMP(18,5,X)0COMP(108,2,K)*(COMP(L,1,K)*COMP(L,R,K))w02/4,

TeFLOAT (NUML)

00 341 xey,
Xxsv0oIC(18,2,K)
YevOIC(18,1,K)
voIC(18,2,Kk)88E(X,Y,1)

sl oo el

YeXNASAL(18,1,K)

ANASAL(18,2,K)08E(X,Y,2) .
AmSYeT(18,2,K)

YesysT(18,8,x)

sUST(18,2,x)n8E(X,Y,2)

Xa81B8IL(168,2,K) -

vyesSlBIL(18,3,K) .
SIBIL(1B,2,K)0BE(X,Y,2)

XeGRAV(108,2,K)

YOGRAV(38,41,K)

G"AV(‘..?,K)"‘(!Q',!)

XeCOMP(18,2,K)

YoCOMP(308,1,K) =
COMP(18,2,k)98E(X,Y,2) - . 5
CONTINYE

DO J16 Le),NUML

00 316.Je§,2

00 316 Ke§,2

ZoFLOAT (SeNUNL)
1IF(K,EQ,2)201,0
SumavOIC(L,Jst)
SUMBSUMeXNASAL(L,d,1)
SUMSSUMeSUST(L,J,1)
SuMesBumMeSIBIL(L,J,1)
SUMeSUMeGRAY (L) J,1)
SUMSSUMeCOMP (L ,J, 1)

1F (K,EW,2)8UME8UN/6,0
TOT(J)K)s8UNSeK/Z o107 (J,K)
CUNTINUE

DO 80V Ill1ey,2

TOT(3,§)00,9

TOT(d,2)%0,0

n242¢,0116000,0814
WRITE (6, 400)NUNL

WRITE(S,401) (JSYSTE(]),1e},0M)
WRITE (6, 402)NUMS

o o ot

el

AR

Hispd

i
L

g el

wRITE(6,551) F
FORMAT('LISTENER MEAN QRT!) }, E
D0 401 Lesl,NUML if >
suH'B.U § -

00 502 Jwy,2
SUM = SUM o VOIC(L,J,V)

SUM 9 BUM ¢ XNABELIL,J,Y)

SUM o SUM ¢ SUBT(L,J, 1)

SUM 8 SUM o 81BIL(L,JdsY)

SUM 3 BUM ¢ GRAV(L,J,1)

SUM v AUM o COMP(L,J,})

CONT INVE =

ASUM o SUM/12,0

WHITE(6,3%4)L,X8UM, (NAME(L,J),J01,24)
FORMAT(ID,F1§,2,3X,244A)1)

TUT(8,3) o TOT(I,38) o BUM/PLOAT(NUML)/12,0
TOT(3,2) et07(3,2)¢(BUN/12,0@) e

CUNTINUE

2 o FLOAT(NUML)

Xty (3,2)
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Y ® T0T(3,1)
T0T(3,2) = 8E(X,Y,1)
00 317 Jn§,2
“ZFLOAT (NUML)
Xe10T(J,2)
YeT0T(J,1)
TOT(J,2)e8E(X,Y,2)
: 317 CONTINYE
- 400 FORMAT ('ORT MEANS AND STANDARO ERRORS POR!, I3, ! LJSTENERS'/)
: . 401 FORMAT ('SYSTEM UNDER TEBTI 1,80A1/)
ane FURMAT ('NUMBER OF SPEAKERS »1,12/)
WRITE(S,403)
= apd FURMAT(//'MAIN ATTRIBUTEIY,12X, 'PRESENT!, 10X, 1ABSENT!,
i § 12x,'TOTALY/)
WRITE(S8,404)
1Y) FURMAT (20%,3(4X, VMEAN 8,6, 1))
WRITE(S, 408) ((VOICCI,J,1),1019,20),J04,3),(V0LC(18,1,1),101,2)
495 VURHAT(M,'VOICING'.9!.8(3!.'6.2,!!,“.2))
WRITE(8,486) ({V01C(1,J,2),1919,20),J01,2),(VOXC(18,]1,2),301,2)
400 FORMAT(OX, 'FRICTIONAL ! ,4X,3(3X,F6,2,8X,F0,2))
WRITE(B,407) ((VOIC(1,J,3),2010,20),J91,2),(V0IC(18,5,3),181,2)
497 FORMAT (6X, INONeFRICTYIONAL! ) 3(3X,F8,2,2X,Ff6,2)/)
WRITE(S,4@8) ((XNABAL(I,J,1),1019,238),J94,2),
1 (XNASAL(18,1,1),1I%1,2)
438 FORMAT (3X, 'NASALITY?,8X,3(3X,F6,2,2X,rF6,2))
WNITE(G,409) ( (XNASAL(L,J,2),1010,80),J"1,2),
f  (XNASAL(18,1,2),101,2)
409 FUXMAT(6X, TGRAVE?,9X,3(3x,P6,2,2X,F8,2))
WHITE(O,430) ((XNASAL(E,J,3),1019,20),0%3,2),
1 (XNASAL(18,1,3),1¢4,2)
410 FORMAT(6X, 'ACUTE!,9x,3(3X,768,2,2X,F6,2)/)
U“175(64lll)((SUSY(I.Jai)01'1902.)-Jl102)4(BUSY(Ilglal)a!'loﬂ)
a1l FURMAT {3X, 'SUSTENTION' ,0X,3(3X,F8,2,2X,76,2))
uRlTE(G.lla)((OUSY(I,J,z).1!!9.20).J!1.2),(80]7(1!.!,2),!-1,2)
412 FORMAT (6X,1VOICED!',8X,3(3X,F8,2,2X,F6,2))
WRITE(G,433) ((SUBT(1,J,3),1019,20),J08,2),(8U37(18,1,3),101,R)
41 FONMAT (X, 'UNVOICED!,6X,3(3X,FP8,2,2X,F6,2)/)
VHITE(Oolil)((Bxult(loJo!)oltlbcﬂl)thl:Z)a(llﬂlL(IO.lct);Illpil
414 FORHAT(;X,'NBILHION',0!,3(3!.!6.2,2!.'6.!))
WRITE(S,432) ((SIBIL(I,J,2)s2m10,20),J01,2),(810IL(38,1,2),1n8,2)
WHITE(6,413) ((SIBIL(L,J,3),1040,20) ,J08,2),(810IL(10,1,3),1n1,2)
WRITE(G6,419) ((GRAV(I,J,1),1919,20),J88,2), (GRAV(18,1,1 104,2)
41 FORMAT (3X, "GRAVENESS ', 7X,3(3X,F68,2,2X,F6,2))
WHITE(6,432) C(GRAV(3,J,2),39190,20),J33,2), (GRAV(18,1,2),101,2)
WRITE(6,413) ((GRAV(I,J)3),3019,20),J03,2),(GRAV(18,1,3),1e1,2)
uRllE(G.JIO)((COH?(X.Jyl)-!lIO;QI).Jls.l)o(CONP(:I,:.:),Io!,E)
alb FURMAT (3%, 'COMPACTNESS! ,0%,3(3X,F6,2,2X,F6,R2))
NNITE(G,cxz)((conP(x.J.z).luxn,aO),4-1.2).(conr(ao,x,e),xux,z)
uRIYE(GoMS)((COHP(I,J'J),!HO.“).JH.?),(COHP(:O.;,J),IH,!)
WRITE(6,437) C(T0T(1,J),J01,23),108,3)
ay/ FORMAT (3X,'TOTALS', 30X, 3(3X,F6,2,2X,P0,2))
WHITE(8,490) (TOT(3,J),)Jv1,2)
Lyr FORMAT (730X, Tesoreeeancecenrneely
30X, ' MEAN & 1,F08,2,! o1/
13X, 'TOTAL DRT SCORE) o!,10K,0t/
Jox,te 8.k, 8 "'6'30' et/
JuX,Tesnevncseentereen!)
NUMTOT ® 1D2eNUNLONUND

i
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e ol o et S
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2o st it

PR P AT A"~
o . o s
ettt s 1 st

WRITE(G,583)NUNTOT i

558 FURMAT (/10X 1 TOTAL NUMBER OF TEST JTEMS o!,17) i

'Y CONTINUE ;
stov !
ENU
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SUBROUYINE CHECK(IOQVER)

THIS SUBRUUTINE CHECKS FOR CORRECT ENTRY OF DATA

DIMENSION LINE(3Y)
COMMUN IRESP (2,20)

1PASS 8y

Ney

nsyd

IF(IPASS,EQ,2)Ns 6OMNLD
A24v0,0116000,014
wRITE(D,21)

FORMAT (1BX,'11,16X,121/)
NnO § IsN,n

00 3 11 & 1,31

LINE(L1]) o 1 !
IF(IRESP(),1),60,2)G070 4
Led

TP (IRESP (), 1),NE,1)Le1D
00 2 Jst,)i

LINE(J) s 1t

GUTO 5

CUNTINUE

ou 6y s 9,13

L1NL(J) a 11

CONTINUE

1F (IRESP(2,1),EQ,2)G0T0 ®
Le2d
1F(IRESP(2,1) ,NE, 1)L 001
oY 7 Jeig,L

LINE(J) » X!

6070 ¥

CUNTINUE

00 1@ Js27,31%

Lint(u) & tx!?

CUNTINUE

WRITE(S,11)3, (LINE(J),Jdm1,31)
FORMAT (5X,12,58%,314A1)
CUNTINUE

WRITE(D,12)

FURMAT(/VIF OK ENTER ©')
KEAD(H,13)1ANS

FORMAT (1Y)

1F (JANS ,EU,0)GO0T0 14
WHITE(S,19)

FURMAT(/'RON AND COLUMN TO CMAMNGE?

! PAGE'/' RRC!)
REAO(D,16) IROW, JCOL

TP (IROW,EU,99)RETURN JOVER
Ir (IROW,67,29)60Y0 3@
JFUIROW,LTL1)G0OYO J@
1IF(ICOL,61,2)G0T0 d2
IF(ICUL,.T,2)GOTO J@
FURMAT([2,11)

WRITE(S,17)

FORMATL/INEW ENTRYZY/V RY)
READ(5,1)) IRESP(ICOL, IROW)
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10 FEB 76
DIAGNOSTIC RMYME TEST SCORING W/CARTRIDGE INPUY
CSPa3d IMPLEMENTATION
FUR INFORMATION CONCERNING TNIS PROGRAM CONTACT!
CAPTAIN STEVEN MEISTER

ESO/MCE
HANSCOM AFB, MA 21731}

TELEPHMONED
COMM, (617) 8614433
AYTQVON 4702443

CUMNON ARNAY (60),15YS8(5¢),NAME(11,24) ,NPAGE(7,2,)),
DATA(11,7,36) ,M8PK(}11,6)

DIMENSIUN SEND(D)

WRITE(5,5%¢)

FURMAT (///7720%X,'0RY CARTRIOGE OATA CHECKOUT!'//
VINSERY CARTRIDGE IN UPPER (DECK '//

t1/0 RESEY o UCUNTINUE'/)

PAUSE

READ(7,75)C18YS(1),11,5@),NUNL,NUMS

FUNRMAT (50A1,2]1))

FURMAT (50A1 /7 'NUMBER L1ISTENERS 1,13/ 'NUMBER SPEAKERS s',13//)
RR42A,n110A00,014

DO 2 LIST s 1,NuMy
READ(7,3)(NAME(L1ST,1),101,24)

FURMAT (2441)

DU & LSPK = {,NUMS

MRITE (6,390)

FUNMAT (! ")

WHITE(6,1) (15YS(L),10),5¢),NUML,NUMS
READ(7,30)MSPR(LIST,18PK)

FORMAT (A2)

READ(7 ,3) (C(NPAGE(T,J,K),1%1,7),J81,2)4K81,3)
FURMAT (1))

WHITE(6,40) (NAME(LEST,]),181,24) ,MSPK(LIST,]18PK)
FURMAT (8X,28('e1),18X,6('et),/

'LXSYENER: 'o:‘Al;. * SPEAKER! ".tl,la,' "/
X, 28 (1er),848X,6('0'),//

YNUHMgeR OF INCORRECT RESPONSESS'//)

OV 20 14,6

00 22 Ksi,3

00 4y Jsy,2

L s GaleJe2eKal

NTOT &8 16

TF (K NEL1)NTOTOY

TOT s FLOAT(NTOY)

OATA(LISY, 18PK,L)n(2,0¢F OAT(NPAGE(],J,N))eT0T)e100,/710T
NPAGE(L,J,K) 5 NTOTeNPAGE(L,J,K)

CONTINUE

CONTINUE

CONTINUE

wWH1T1E(6,278)

wWrITE(8,277) (NPAGE(S,J,1),J701,2)

WRITE(6,278) (NPAGE(1,J,2),J%¢,2)
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WRITE(6,270) (NPAGE(]},V,3),J09},R2)
WRITE(8,288) (NPAGE(R,V,1),J81,2)
WRITE(8,281) (NPAGE(2,J,R),J91,8)
WRITE(6,282) (NPAGE(2,0,3),J91,2)
WRITE(6,28)) (NPAGE(3,0,1),J01,2)
WRITE(6,284) (NPAGE(Y,),2),J001,2)
WRITE(6,283) (NPAGE(3,J,3),J%4,2)
WRITE(6,206) (NPAGE(4,J,1),J%1,8)
WRITE(8,284) (NPAGE(4,),2),J%3,2)
WRITE(6,205) (NPAGE(4,J,3),J81,2)
WRITE(0,287) (NPAGE(S,J,1),J91,2)
NRIT:(G,?B‘) (NPAGE(S,J,2),J°1,2)
WRITE(8,283) (NPAGE(S,/J,3),Je1,2)
WRITE (6,288) (NPAGE(6,J,1),J01,2)
WRITE (6,284) (NPAGE(S,J,R),J%1,2)
WRTITE (6,285) (NPAGE(6,),3),Jr1,2)
02420,0116000,014

FORMAT (1@X,15,5X,18)

CONTINUE

CONTINVE

00 200 LISTel,NUML
f2429,0310800,014 o
WRITE(6,50@) :
WRITE(6,3)(18YS(L),1n1,5@),NUNL,NUNS

WRITE(6,201) (NAME(LISY,I),Ist,24)

FORMAT(§3X,27(1e1)/'FOR LISTENERS ',24AL,"' w1/ o
13X,27(Ve0)// o
'8PAR SCURE'/) D
00 2084 ISPXR®],NUMS

SUM ¢ 9,0
00 202 ]si,d31,06
Joled

SUM ® SUM ¢ DATACLISY,ISPKR,I) o DATA(LIST,ISPKR,J)
SuMm = SumM/12,0

wWHITE(6,203)M8PK(LIAT, 13PKR], SUN
FORMAT(1X,A2,1%,F7,2)

CUNTINUE

WRITE(S,483)

WRITE (8, 404)

0V 209 [»#],6

SENO(1)s0,@

00 210 1s1,35,2 ;
Jeled L
00 213 K@y ,NUMS :
ANRAY (K)BDATA(LIST,K,I)

CALL STATS(NUMS,X,S)

SEND (1) sX

SEND(2) 08

00 212 Ksy,NUNE
ARRAY(K)SOATA(LIST,X, )

CALL 3TATS(NUMS,X,8)

SEND(3) s X

SENO(4) & 8

00 213 Kej,NUMS

ARRAY(K)® (ARRAY(K) *DATA(LISY, X,1))/2,90
CALL STATS(NUMB,X,S)

SEND(S5)eX

SEND(8) 8

CALL OUT(1,8END)

CONTINYE

00 2185 Kl ,NUMS

Sum ® 2,0

D0 214 Iwg,d1,6

SUM & 3UM o DATA(LISY,X,I)

| R e e
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ARRAY(K) = SUM/6,¥
CALL STATS(NUMS,X,5)

SEND (1) s

SEND (2)»8

Nu 216 Keyi,NUMS

SUM s 4,90

oV 2317 leg,32,6

SUM = SUM ¢ DATA(LIST,K,])

ARRAY(K) = SUM/6,0

CALL STATS(NUMS,X,S)

SEND(Y) o X

SEND(4) = 3

DU 219 Rm},NUNS

SUm s 9,0

00 218 1le},34,8

J s le}

SUN 8 SUM ¢ DATA(LIST,K,1) & DATA(LIST,K,J)
ARRAY(K) = 8UmM/32,0

CALL STATS(NUNS,X,S)

SEND(D) w X

SEND(0) =« §

CALL UUT (36, 8END)

whNITE(6,400)X,S

CONTINUE

DU 38¥ ISPKR 8 1,NUMS
P2420,0116000,014

WRITE(6,540)

WRITE(6,1) (1SYS(J),1%1,50),NUmML, NUNS
WRITE(6,301)MSPK (L, I5PKR)
FORMAT(12X,teneeet/IFOR SPEAKERT ',A2,' o'/
12X, Yooeee ' //LISTENERY ,18X,1SCORE'/)
OV 304 LIST s {,NUML

SUM * p.D
00 S92 1e1,31,6
Jaley

SUM & SUMSDATA(LIST,ISPKR,1)¢DATA(LIST,ISPKK,J)
SUM & Sum/12,9

WRITE(6,303) (NAME(LIBT,L),Le1,24),8Un
FURMAT (24A1,F7,2)

CONTINUE

WRITE(6,40))

WRITE(6,404)

00 J1¢ 1e3,35,2

Jaley

OU 311 ke ,NUML

ARRAY (K)BPATA(K,18PKR, 1)

CALL STATS(NUML,X,8)

SEND (1) oX

SEND(2)e8

00 312 x=my,NUML
ARRAY(K)SDATA(K,ISPKR,J)

CALL STATS(NUML,X,S)

SEND(S)aX

SEND(4)s8

DU J1I Key,NUNL

ARRAY(K) ® (ARRAY(X)®DATA(K,I1S3PKR,1))/2,0
CALL STATS(NUML,X,S)

SEND(9)mX

SEND(6) =8

CALL OQUT(1,8END)

CONTINUE

00 313 Ko, ,NUML

SUM = 2,0

00 J14 183,331,656
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SyM & SN * DATA(K, JSPKR,])
ARRAY(K) s SUM/6,0

CALL STATS(NUML,X,S)
SENL(})eX

SEND(2) 8

00 316 Ksl,NUML

Sumn » @,0

DU 317 [s2,32,6

SUM 8 SUNCDATA(K,I8PKR,])
ARRAY(K)cSUM/S ,@

CALL STATS(NUML,X,8)
SEND(S)mX

SEND(4)08

DU 19 Ksl NUML

SUM @0

oV 3t 1e3,31,8

Jale}

SUM 3 SUM®DATAC(K,ISPKR, 1) *DATA(K, ISPKN,J)
ARRAY(K)a5UM/712,@

CALL STATS(NUML,X,8)
SEND(S)mx

SEND (0) eS8

CALL QUT(36,SEND)
whITE(S, 4908)X,S

CUNTINUE
02424,01106000,014
WRITE(S,580)

WRITE(6,1) (13YS{1),1s1,28),NUML,NUN]
Wr]TE(8,320)
FORMAT('CUMBINED RESULTS = STANDARD ERRORS ACROSS !
YSPEARERS AND LISTENERS eeeveet//)
WRITE(6,40))

WRITE(6,404)

NUMY & NUMLeNUMS

DU 32y .=1,38,2

Juley

DU 322 Ksi ,NUML

DU 322 L mi,NUMS

MBNUMSwY (Ke]) oL

ARRAY (M)SUATA(R,L,1)

CALL STATS(NUMY,X,S8)
stnu(l)ex

SEND(2) =S

0V $23 Xs3,NUML

0L 323 Lsl,NUMS

MBNUMYe (K=]]) o]

AKRAY (M) BUATA(K,L,Jd)

CALL STATS(NUNMT,X,S)
SEND(J) ex

SENO(A) mS

0U 324 Kol ,NUML

0U 324 (sl ,NUNS

MENUNYS (Ke]) ¢

SUM = DATA(K,Lo1)e0ATA(N,L,J)
ARRAY (M) e8Un/2,0

CALL STATS(NUNT,X,S)

SEND (D) 0X

SEND(O)wS

caLL UuT(l1,8END)

CUNTINUE

00 325 Kxs};NUML

00 325 (91,NUMS
HeNUMY e (Kol ) o




o
Y il

SuM o 8,80
DO 326 1%}),34,6
3gd SUM & SUMeDATA(K,L,: 1)
.14 ARRAY (M) e§UN/E 40
CALL STATS(NUMY,X,83)
SEND(1)eX
SEND (2) =Y
00 327 Ksl,NUM{
00 327 Ley,NUMS
MaNUMSe (Kol ) oL
SUNEQ @
00 J28 192,32,6
kY SUM & SUM ¢ DATA(K )L, 1)
a7 ARRAY (M) sSUM/0,9
CALL STATS(NUMY,X,S) -
SEND(J4) =X
SEND (4)S
OU J3¢ Re},NUNL
00 33¥ Le),NUMS
HaNUMSe (Kol) ¢
UM, 0
00 331 1lvi,31,6
Jeley
331 BUM & SUMSDATA(K,L,1)*0ATA(K,L,J)
e ARRAY (M)o8UM/12,0
CALL STATS(NUMT,X,S)
SEND(9) eX
SENO(6) 88
Call OUT (36, 3END) :
WRITE(6,490)X,8 H
22429,0116000,014
WRITE(6,5v0)
WRITE(6,3)C1SY8(1),)]el,50),NUNL,NUMS
DO 78 Iei,NUN,
DO 79 Jsi,NUMS
WHRITE(6,71) (DATALL,J,X),Ke],36)

sl

oo oy LA

74 FURMAT (/(6(2X,F10,2)))
7e CONTINUE
stop -

270 FORMAT (10X, 'MAIN ATTRIBUTEI ', 18X, 'PRESENT!,7X,'ABSENTI//)
277 FURMAT (15X, 'VOICING',23X,12,11X,12)
278 FURMAT (20X, "FRICTIONAL', 16X,12,11X,12)
279 FORMAT (20X, 'NONFHICTIONAL',12X,12,11X,]2/)
260 FURMAT (15X, "NASALITY!,22X,12,11%,12)
<81 FORMAT (20X, 'GRAVE!,21X,12,11X,12)
202 FURMAT (20X, YACUTE',21X,12,11X,12/)
289 FORMAT (19X, "SUSTENTION! ,20X,12,11X,12)
284 FORMAT (20X, 'VOICED',20X,12,11X,12)
285 PURMAT (20X, "UNYOICED', 18X,12,11%,52/)
280 FORMAT (158%,'SIBILATION' ,20X,12,11X,12)
287 PORMAT (15X, 'GHAVENESS!,21X,12,11X,12)
289 FUORMAT (15X, 'COMPACTNESSt,10X,32,11X,12)
48y FORMAT (1DHT MEANS AND SBTANDARD ERRORS FOR',13,' LISTENERS!'/)
48} FORMAT('SYSTEM UNDER TESY: ',350A1/)
4903 FURMAT (*NUNBER UF BSPEAKERS #',12/)
ad FPORMAT(//"MAIN ATYRIBUTEN!, §2X, 'PRESENT?, 10X, 'ABSENT!,
1 12X,'T07ALY /) :
404 FORMAT (20X,3 (4X, tMEAN 8,E, ')7) !
499 FURMAT(/3¢X, 'eeseeecenccnenteel/ :
Jéx,1e HEAN ® 1,F0,2,! oty
13X, TOTAL ORT SCORE( o!,18X,et/
30x,0¢ 8,E, & V,F6,2,! ot/
30X, 'ecnvevncaseeseven!)

EnO
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SUBROUTINE STATS(N,XMEAN,STDERR)

CUMMUON ARRAY(00)

Xug,a

XN & FLUAT(N)

DU | ey, N

X 8 X & ANRAY(I)

CuNTInyt

XMEAN & X/XN

STDERK s ¥,0

DU 2 Isi,N

STDOLRN 3 STDERR ¢ (ARRAY(I)eXMEAN)*(ARRAY(I)exXMEAN)
STOLRKH 3 SAGRT(STDERR/XN/XN)
we. TURN

ENU

SUBNOUTINE UUTCIN,X)
ODIMENSIUN X(6)
IF(N,EQ,30)GOTL 19
Ka(Nel) /2

IF(R,tQ,11)Ks8
Ir(x,tQ,14)xkeg
1F(x,tQ,17)xkep

IP (K, tQ,12)Kxsy

IF (R ,tQ,1D)Kng

I¥ (kR ,6Q,18)x39

1t (K,EQ,13)Kmy

IP (R, eu,106)K812
GUTD(1,2,3,4,3,6,7,8,9,10,13,16),K
wWRITE(6,495)(Xx(1),]1=},6)
RETURN
WHITE(G, 400) (Xx(1),1I=1,6)
RETUKN
WRITE(6,487)(X(1),188,6)
RETURN

WHITE(G,408) (x(]),193,6)
RETURN
We]ITE(0,409)(Xx(1),1s1,6)
RETURN

wHITE(G,418) (x(1),19},6)
RETURN
WHRITE(6,411)(X(1),1e1,0)
NETURN
WRITE(6,412)(X()),1s3,6)
RETURN
WRITE(6,413)(Xx(1),10},8)
RETURN
WRITE(G6,414)(X(1),10},8)
RETURN
WRITE(6,419)(x(]),1In1,6)
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i WETURN
1ie wrITE(6,418) (x(1),108,6)
RETURN
19 wRITE(6,417) (X(1),10),0)
RETURN
49> PUNMAT (3X, 'VOLICING?, 9%, 3(dx,F6,2,2X,F6,2)) .
ane FURMAT (BX, VERICTIONALY, 4X,3(3X,F6,2,2X,F6,2))
an/ FUkmAT (bX, ' NON=FRICTIONALY, 3(3X,F6,2,2X,F6,2)/)
avry FURMAY (X, "NASALITY!,8X,3(3x,F6,2,2X,F6,2))
any FURMAT (BX, 'ORAVEY , 9, 3(3X,F6,2,2X,F6,2))
ajy PURMAT (OX, PACUTE" , 9%, 3(3X,F6,2,2%,F8,2)/) )
at} FONMAY (3X, 'SUSTENTION',0X,3(3 FO0,2,2x,F6.,2))
412 FURMAT (86X, 'VOICED!,8X, 3 (3,16 _2,2X,F6,2))
a1y FURMAT (X, 'UNVUICED?, 0K, 3(3X,F6,2,2X,F6,2)/)
= 41a umnn(sx.'swu.nxun',ox.a(ax.n.z.ax.n.zn
aiv FURMAT (3%, "UNAVENESSY, 27X, 3(3X,Fb6,2,2%,F6,2))
410 FUNMAT (3X, 'CUMPACTNESS!,5x,3(3x%,F6,242%X/F6,2))
417 FONMAT (3X, Y TOTALS,1BX,3(3X,F6,2,2K,F6,2))
END
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DIAGNOSTIC RMYME TESY

LISTENER SUMMARIESH

SAMPLE TEST RUN

LISTENER | SPEAKEK KEY DOE, JOMN
BY fu2s
JE 113A

NUMBER OF COKRRECT NESPUNSESH

MAIN ATIRIBUTE) PRESENT
VOICING J2,00
FRICYIONAL 16,00
NONeFRICYICNAL 16,00
NASALITY 3),.00
GRAVE 16,00
ACUTE 15,00
SUSTENTIUN 24,00
VDICED 13,00
UNVOICED 11,00
SIBILATION 34,00
VOICED 15,00
UNVOICED 16,00
GRAVENESS 23,00
VUICED 15,00
UNVOQICED 29,99
COMPACTNESS 32,00
VOJICED 16,089
UNVOICED 16,04
139

ABSENT

29,00
13,00
16,00

Je,0v
18,00
15,00

25,00
11,00
14,00

31,80
16,00
19,00

28,00
16,00
13,00

20,00
14,90
15,00




=
= -
%
%
= o R %? .
¢ SAMPLE TEST RUN
3 LISTENER % SPEAKER KEY JONES, ROBERT
] Bv 1820
i JE 1134 -
{ NUMBER OF CORRECT RESPONSES | -
MAIN ATIRIBUTES PRESENY ABSENT
VOICING 32,00 30,00
FRICTIONAL 16,00 16,00
NUNFRICTIONAL 16,09 14,00
! NASALITY 32,00 31,00
GRAVE 16,00 15,00
ACUTE 16,80 16,00 1
SUSTENTION 28,00 26,00 :
VOICED 11,00 12,0 :
UNVUICED 14,00 14,00
SIBILATION 24,00 32,00 ;
VOICED 14,00 16,0¢ 1
UNVOICED 14,00 18,00 I
GRAVENESS Ji,00 29,0v¢ §
VOICED 16,00 16,00 3
UNYOJICED 35.00 $3,00 =
COMPACTNESS 32,00 32,0¢
VolckD 16,00 16,00 :
UNVOICED 16,00 16,00 E
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SAMPLE TEST RUN

Li8TEntr

1 PERCENT CORRECY wITH GUESSING TRANSFORMATION
Out., JOww

MAIN ATTRIBUTEL

vOICING
FRICYIONAL

NONSFRICYIONAL

NASALLTY
GHAVE
ACUTE

SUSTENTION
VUICEW
UNVUICEUL

SIBILATION
volceop
UNVODICED

GRAVENESS
vuolcto
UNVOICED

COmPACTNESS
VOICtD
UNYUICED

141

PRESENT?

299,99
6P ,09
099,909

93,79
von, 99
87,5

50,00
62,54
37,8¢

93,79
87,%¢
099,900

56,29
87,30
25,00

299,99
909,99
99,99

ABIENT

81,25
82,50
099,99

87,8¢
87,50
87,50

96,23
37,00
75,00

3,7
099,99
87,%@

0,20
0e9,99
02,%

81,25
75,00
87,58
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SAMPLE T1EST RUN

LISTENER

JUNES, HOBENT

MAIN ATTRIBUTE)

VOICING
FRICTIONAL
NONsFRICYIONAL

NABALITY
GRAVE
ACUTE

SUSTENT]ON
YOICED
UNVOICED

SIBILATION
VOICED
UNVQICED

GRAVENESSY
VOICEL
UNVQICEL

COMPACTNESS
YOICED
UNYOICED

142

PRESENTY

199,99
000,99
099,09

80,28
3,50
78,00

75,40
78,00
78,00

93,796
009,99
87,00

409,99
099,00
999,09

2 PERCENT COKRECT nlTW GUEBSING TRANSFORMATION

ABSENT

87,%
€99 ,99
75,00

93,7
87,58
999,99

62,50
Se,00
75,00

090,99
200,99
899,99

81,20
299,99
02,02

#99,99
w0 ,99
099,99
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B DnY MEANS AND STANDARD EHNORS FOR 2 LISYENERS

SYSIEM yNUER TESTH SAMPLE TEST RUN

NyMbER OF SPEAKERS s 2

LISIENEK MEAN URT

- 1 81,2% ULOE, JUWN
2 B7,%0 JUNES, ROBERT
. MAIN ATTRBUTES PRESENTY ABSENT T0TAL
MEAN S,E, ME AN $,E, MEAN s,E,
YUICING n90,89 n,0¥ 84,37 2,214 92,19 1410
FHICTIUNAL vo9 99 ¥,00 81,23 13,20 00,062 6,63
NUNeFNICTIUNAL ngyY,99 g,ne 87,49 8,84 93,795 4,42
NASALLLY 96,87 2,24 902,62 2,21 93,75 2,21 ;
GRAVE 099,99 2,00 87,% a,00 93,75 2,00 E
ACUTE 93,75 4,42 93,75 4,42 93,75 4,82 £ 3
¥ .
SUSTEN] LUN 93,12 2,21 80,37 2,21 56,2% 2,21 = ‘g
voIcto 50,00 d,04 43,7% 4,42 46,87 2,21 ER
UNVUILEY 56,29 13,26 73,04 e,00 65,62 6,063 = 3
E
5IBILATIUN 84,37 6,63 906,47 2,21 90,62 2,21 r
vOICEV 61,29 4,42 099,99 .00 90,02 2,24 E
unvulcey 87,96 8,64 93,78 4,42 90,02 2,21
URAVENLSS 75,00 13,26 81,25 0,00 78,12 6,63 =
vulCEu 04,78 4,42 400,99 0,00 96,87 2,21 E
UNYUICRU 86,25 22,10 62,50 9,00 89,37 11,08 ;
LOMPALINESS 0V ,.99 8,00 90,62 6,03 98,314 3,4 3
: VUICEVL 0oV, 99 0,00 87,88 8,84 93,75 4,82 E
: UNVUICED ¥99,99 0,u8 93,79 4,42 968,87 2421 %
TOTALS 84,90 1,04 83,008 2,% 84,3 2,23 3

segnetgetevitoans
* HEAN & 04,37 ¢
TOTAL ORT 8CORES ¢ .
¢« 8,6, 8 2,21 ¢

G000t endnadeene o

TOTAL NUMBER OF TEBT JTEMS o 760 5

3
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N1 MEANS AND STANDARD ERRORS FOR 2 LISTENERS

SYSIEM UNUEN TESTY SAMPLE YEST RUN

NUHBER OF SFEAKERS = 2

LISTENEK HMEAN DRT

CUETIN Tz

1 81,25 VOE, JUNN
. 2 67,5¢ JONES, RQBERT
H
£ MAIN ATTRIBUTED PRESENT ABSENT TUTAL
MEAN s,E, MELN $,€, MEAN $,.€,
é i YUJCING 699,99 OQUU .‘.3’ 2.2‘ pa.to l.lo
: : FRILTIONAL 089,99 0,00 81,25 13,26 90,82 6,63
NUNFRILTIONAL  ©99,9¢ 0,00 87,50 8,84 93,78 4,42
NASALIIY 96,87 2.21 fe,62 2,21 93,75 2,21
GRAVE 099,99 2,00 87,50 “,80 03,75 v,00
ALUTE Q4,78 4,42 93,75 4,42 93,79 4,42
. SUSTENTIUN 83,12 2,21 89,37 2,2 26,23 2,21
: vUlCkw 80,00 8,84 43,75 4,42 46,87 2,21
: UNVOILEY 96,28 19,26 78,00 2,00 63,62 6,63
S18ILANIUN " se,37 6,63 9¢,87 2,21 90,62 2,28
VUICED 81,29 4,42 099,99 2.0¢ fu,.02 2,21
UNVUILEWD 87,50 8,84 93,78 4,42 99,62 2,21
URAVENESS 75,00 13,26 81,3s 4,008 78,12 6,63
VUICty f3,78 4,42 099,99 8,00 96,87 .21
UMVULCED 86,25 22,0 62,%5¢ 2,00 89,97 11,08
CUMPACTNESS “ys, 99 9,00 98,62 6,63 98,31 3,0
VUILED 099,98 0,00 87 ,6¢ 8,84 93,73 4,42
UNYUICED 099,908 0,00 93,78 4,42 90,87 2,21
lutaLs 84,99 0,00 83,685 0,00 64,37 2,21

ftesetedRntdsetond

¢ HEAN 8 84,37 ¢
TOTAL UWT SLUREL o .

e $,E, » 2,21 ¢

GNP EONGEISREOQOIOIORTYS

TUTaL NUMBER OF TEST IYEMS o 768

oL
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SAMPLE TESY RUN

NUMOER LISTENERS & 2
NUMBER SPEANERS » 2

SOCRUINIPNEORNACRIOOCOIONRIERGIOOTPOOTSE edeney
LISTENENRT DUE, JOHN * SPEAKER] o BY ¢
't'Q"tt.tt'tc.ottto.o'n.t'. sbet e e

NUMBER OF INCURRECT RESPONSES)

MAIN ATTRIBUTED PRESENT ABSENY

VOICING [ 2
FRICTIONAL ] 2
NONeFRICYIONAL ('] [

NASALITY 1 2

GRAVE ] !

ACUTE ) !

L - SUSTENTION ] 3
‘ = YOICED 2 i
UNVOICE( 3 2

; . SIBILATION 1 1
‘ £ YOJCED ) ]
; UNYOICED ] 1
-7 GRAVENESS P 2
| - VOICED ! 0
= UNVOJICED 3 2

: - COMPACTNESS ] 3
{ = VOICED e 2
i UNYOICED 0 |

T
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SAMPLE TEST RuUN

NUMBER LISTENERS s 2 -
NUMBER SPEAKERS s 2

etatrestndtteNevROREtOOERROR Y estRES s
LISTENERY DUE, JONN * SPEAKERI # JE
LA A A L Y Y 2 X k] [ T XXX

NUMOER OF INCURRECT RESHONSES!

it g o e el e g B

MAIN ATTRIBUTES PRESENT ABSENT

VOICING @ 1 T
FRICTIONAL ) 1
NONeFRICTIONAL @ @

NASALITY ¢ ®
GRAVE " )

ACUTE o ?

SUSTENTION 3 4 ;
VOICED ] ] L
UNYOICED 2 e i3

SIBILATION ) ® L3
VOICED ] e .
UNVOUICED o 2 :

GRAVENESS 3 1 -
YOICED M @ L
UNVOICED 3 1 ;

COMPACTNESS ) ) :
VUOICED ¢ 2
UNVOICED o °

[ I
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SAMPLE IEST RyN

NUMdER LJISTENERS = 2

NUMBER SPEARERS s 2

SESPUROCRSRORNROISCOROEPERODREROR (222 2 2]
LISIENERT JONES, KOBERT o SPEAKER] e BV ¢
CRAENPUCIRRNORRQOCEORNSOROPRORORNTR teoey
NUMBER UF INCURRECT RESPONSES!
MAIN ATTRIBUTE! PRESENT
VOICING 2
FRICTIONAL ¢
NON=FRHICTIONAL ?
NASALITY @
GRAVE ¢
ACUTE [}
SUSTENTION h
VOICEV 3
UNVOICED ¢
SIBILATION 2
VOICEL 2
UNYOICED [}
GRAVENESS [’}
YUICED ']
UNVOICED [}
CONPACTNESS ']
VOICEL ")
UNVOICED 9
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SAMPLE TEST RUN

T
|
|

NUMBER LISVYENERS » 2
NUMBER SPLAKERS o 2

s )

TGN PIENELENCITOIRRIERRRENSY ssanve - S -
LISTENERY JONEG, ROBERT o SPEAKERE ¢ JE o
ctseENINLIIIRICIRITE IS RIROOOETY tenete

Y

NUMBER OF INCORRECT RESPONSES)

MAIN ATTRIBUTES , PRESENT ABSENT -
! VOICING () ) =
FRICTIONAL ) ) 5
NONeFRICTIONAL @ 2 -=
NASALITY v 1
GRAVE ¢ | E
ACUTE [} e 3
SUBTENTION 4 2
vOICED 2 2 .
UNYOICED 2 ¢ .
SIBILATION F] '] -
§ VDICED ] (] :
UNVOICED 2 °
GRAVENESS | 1
VOICED 9 ]
UNYQOICED - 1
i COMPACTNESS ° 0 E
VOICED ? 0
UNYOICED 9 ?

[ ST —
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SAMPLE TESY RUN

NUMBER LISTENERS & 2
NUMUER SPEAKERS s 2

toatedeNetantotndactothtey

FOR LISTENERI DOE, JOHN .

00000 ORNQRURNRIL IRtV RERRORNETDTY

SFKK SCORE
bv 75,00
Jt 87,5
MAIN ATTYRIBJUTES PRESENT ABSENT
MEAN S.E, MEAN s,E,
vOJCING 099,99 9,00 81,28 4,42
FI.ICTIONAL 299,99 9,00 62,%0 8,04
NUN®FRICTIONAL 099,99 9,00 09,99 9,00
NASALLTY 93,75 4,02 87,50 8,84
GRAVE 099,99 6,00 87,59 8,84
ACUTE 87,589 8,64 YT 8,84
SUSTENTION 50,00 8,84 96,29 4,42
VUICED 62,59 8,84 37,59 26,952
UNVUICEV 37,30 8,04 78,00 17,68
SIBILATION 93,76 4,42 93,73 4,42
YOICEY a7,%¢8 8,084 089,99 8,00
UNVUICED 09,00 0,00 87,50 8,84
vuilCeu 87,%5¢ 8,04 009,99 8,00
UNVUICEL 25,00 0,00 62,50 8,84
LOMPACTNESS 299,99 8,00 81,28 13,26
VOICED 099,09 9,90 75,00 17,68
UNVUICEV 099,96 0,00 87,99 8,084
TOTALS 82,29 3,80 80,24 3,16
[(EYXIIXXZIE2ARZRE LA
» MEAN & 81,25 ¢
TOYAL DRYT SCURE) ¢ .
L '.‘. ] ‘.43 L

(YT R AR D 2

149

TOYAL
MEAN $,E,
90,62 2,21
83,28 4,42
299,99 0,00
90,62 6,63
93,75 4 .42
87,50 8,84
83,12 2,21
30,8¢ 8,84
86,4235 13,26
93,78 4,42
93,78 4,42
03,78 4,42
68,73 4,42
03,78 4,42
4),78 4,42
00,62 6,63
87,50 8,84
93,79 4,42
81,25 4,42
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SAMPLE TESY RUN

NuMBER LISTENERS s R o
NUMDBER SPEAKERS » 2 - - 3

tRGERCARROCRSBRBNRIOINSQOROESEQOSTS ;
Fuk LISTENEKRY JONES, ROUBERYT *
vestatesatttsenstttaetionde 3
SFRKK  SCOXE . 3
by 88,54 :
JE 86,46
MAIN ATTRIBUTED ' PRESENT ABBENT toTaL 3
HEAN  8,E, MEAN  S8,E, MEAN  8,E, ;
VOICING 999,09 8,80 87,%@ 8,84 93,75 4,42
FRICTIONAL 098,99 9,00 996,99 9,00 096,990 8,00 3
NON«FRICTIONAL 099,99 8,00 78,80 17,68 07,58 8,04 ;
NASALITY 099,99 e.09 93,79 4,42 96,87 2,21
GNAVE 299,99 ¢.00 87,88 8,04 93,79 4,42 ¥
ACUTE 299,99 0,00 909,69 0,00 090,00 0,00 i
SUSTENTIUN 96,28 4,42 62,568 8,84 89,37 2,2}
vOICED 37,50 8,64 50,08 0.00 43,78 4,42 ;
UNVOiLED 75,008 17,68 76,00 17.68 78,00 2,09 ¢ =
SIBILATION 75,00 0,00 899,99 9,00 87,.%@ 0,00 '
vOICkY 75,88 17,68 999,69 0,00 87,4350 8,84
UNVOILED 75,00 17,88 090,990 8,0¢ 87 .50 8,84
LRAVENESS 93,78 4,42 81,28 4,42 87,%@ e,00
VUICED 009,99 0,80 009,09 e.08 099,99 0,00 !
UNYUICED 87,%@ 8,84 02,30 8,84 795,00 8,00 :
GOMPACTNESS 099,99 2,80 009,99 0,00 090,890 0,00
B VODICEV 099,988 e,.,00 000,09 0,08 299,99 0,00
: UNVUICED 099,99 e,08 099,69 9,00 299,99 0,00
; TOTALS 87,%¢ 1,47 87,58 0,00 87,8 0,74
é (AXAXITXXZL2N RS T3
= ¢ MEAN 3 87,80 ¢ -
. TOTAL DR1 SCORES ¢ . L
* 3,E, 9 9,74 ¢ P
(I XXX AR ] 2 f3

E
i

: 3
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SAMPLE TEST RUN

NUMBER LISTENERS & &
" NUMBER SPEAREKS o R

etRed
, PUR SPEAKERU BV o
e (222X
3 : LISTENER SCONE E
£ =3
3 00E, JOMN 75,00 E
JUNES, ROBERT 88,54 =
. MAIN ATTRIBUTE} PRESENTY ABSENT T0TAL :
MEAN  8,E, MEAN  S,E, MEAN  §,E, E
VOICING 299,99 2,00 87,50 8,84 93,75 4,42
FRICTIONAL 999,99 9,00 75,80 17,68 37,38  B,84 C
NUNFRICTIONAL 999,59 9,08 009,59  ©,00 @99,99 2,08 fo
NASALTITY 93,75 4,48 87,98 8,84 90,62 6,6 E
GRAVE 090,99 B89 87,50 8,84 93,75 4,42
ACUTE 87.58 8,84 87,58 8,84 87,58 8,84
SUSTENTION 50,00 8,84 86,29 4,42 83,12 2,21 L
VOICED 37,5¢ 8,84  62,% 6,84 50,80 8,84 P
UNVOICED 62,50 26,52 82,08 0,08 56,25 13,26 :
SIBILATIUN 81,28 4,42 93,78 4,42 87,5 €,90 -
VOICED 62,50 8,84 Q99,99 0,80 81,25 4,42
UNVUICED 899,99 9,00 87,58 8,84 93,75 4,42
GRAVENESS 78,80 17,68 73,00  @,0@ 75,00 8,84
VOICED 87,50 0,84 099,99 8,00 93,75 4,42 P
UNVUICED 62,56 28,32 20,00 0,00 56,25 13,26 .
COMPACTNESS 900,00 8,80 81,23 13,26 98,62 6,63
YOICED 999,99 8,08 75,08 17,68 87,58 8,84
UNVOICED 009,99 8,88 87,50 8,84 93,75 4,42
107TALS LAFR M 4,42 00,28 9,16 81,77 4,79

etesbhcRcdetndoted
e MEAN & 81,77 »
TOTAL ORT SCOREQ e .
» §,E, 0 4,79 ¢
(2 X222 X222 22222}

E
E
¢

o

A
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SAMPLE TEST RUN

Bl A M- o

NUMBER LISTENERS a 2
NUMBER SPEAKERS o 2

ks

A XTSRRI RN ] )
* HEAN » 808,88 «
TOTAL ORT SCOREL » .

1
=x
3
- teeey %
= FUR SPEAKLRI JE « 1
— e 3
i LISTENER 8CORE .q
: QUE, JOWN 87,50 g
) JUNES, ROBERT 86,46
MAIN ATTRIBUTE} PRESENT ABAENT ToTAL
: MEAN S,E, MEAN 8,E, MEAN 8,E,
VOICING 299,99 0,00 81,25 4,42 90,62 2,21
FRICTIONAL 009,00 6,00 07,50 8,64 93,2 4,42
NON=FRICTIONAL  ©99,99 0,00 78,02 17,68 87,50 8,84
NASALITY 299,09 8,00 93,78 4,42 96,87 2,21
GRAVE 299,99 8,20 87,5 8,84 93,75 4,42
ACUTE 299,99 0,00 290,99 @00  ¥99,99 2,00
{ SUSTENTION 86,29 4,42 62,50 8,84 89,37 2,21 §
VUICED 62,50 8,04 28,00 17,68 43,79 4,42 4
UNVOICEV 890,00 2,00 999,99 0,00 75,80 2,00 %
SIBILATION 87,50 8,84 899,00 0,00 93,79 4,42 i
VOICED 299,99 2,00  B99,09 0,00 ©99,99 2,080 e
UNVUICED 75,00 17,68 099,99 0.0 87,50 8.4 =
GRAVENLSS 75,00 8,84 87,50 0,00 81,25 4,42 %
VOILEV 899,96 0,00 000,09 7,00 909,99 8,00 3
- UNVOICED 50,00 17,68 75,00 2,00 62,50 8,84 3
COMPACTNESS 899,09 0,00 999,00 0.20 899,09 8,00 =
vuICtw 299,99 0,0 699,909 0,00 299,99 8,00 E|
UNYUICEVY 99,99 0,08 @89,99 0,00 69,99 8,00 %
TOTALS 86,46 0,74 87,00 a,00 86,98 0,37 %
3

e 8,6, 8 Q9,37 ¢ 3
% ..':.:ﬁ'.".:.t'. §
F ?
= R |

R R TR
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SAMPLE TEST RUN
NUMBER LISTENERS & 2

NUMBER SPEAKERS e 2

CUMBINED WHESULTS e STANDARD ERRORS ACROSS BPEAKERS AND LISTENERS sevense

MAIN ATTRIBUTED

vOICING
FRICTIONAL
NON«FRICTIONAL

NASALITY
GRAVE
ACUTE

SUSTENTION
vOICED
UNVUICED

SIBILATIUN
VUILEVD
UNVUOICED

GRAVENESS
YUICED
UNVUICRY

LOMPACTNESS
VOICRUL
UNVUICED

10TALS

PRESENT
MEAN 8,E,
090,99 0,00
009,99 0,00
999,99 9,00
968,87 2,71
099,99 0,00
93,76 5,44
83,12 5,18
S¢,00 8,84
56,25 13,62
84,37 8,18
81,25 16,6
87,50 16,83
75,00 9,00
93,79 5,41
55,25 16,24
099,99 9,00
¥99,99 0,00
099,99 0,00
84,90 2,37

AR AXXEASARRE 2]

¢ MEAN &

TOTAL DRT SCOREY o

o 3,E, »

ABSENT
MEAN  3,E,
04,37 3,18
01,29 10,36
7,89 16,83
ge0,62 S,18
87,80 8,29
93,75 5,41
59,37 5,18
43,75 13,62
73,00 12,850
96,07 2,71
090,96 .00
93,78 3,41
6:,28 3,12
290,09 0,09
62,00 6,23
00,02 8,12
87,50 10,83
93,75 6,44
03,89 J, 18
84,37 o
| ]
2,73 ¢

TOTAL
MEAN 3,E,
92,19 2,99
99,62 5,18
93,75 5,44
93,78 3,8
93,79 3,12
93,75 5,41
96,25 2,21
46,87 5,18
63,62 8,12
p0,62 2,71
98,68 5,i8
90,62 5,18
70,12 3,18
96,087 2.7t
88,37 8,12
98,31 4,00
93,73 5,41
96,87 2,714
84,37 2,73
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Appendix C

Diagnostic Rhyma Test
Scoring Software

and

Sample Printout

PDP-11 Implementation
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DIMENBION IBITS(16),IPACK (4)
OIMENSION I8YS(4),IWDLAT(4),18PK(2),ILISTNCSY,
XICOL1(20Y,1C0L2(20)
OIMENBION JEOUIV(74)
OIMENBION TALPH(26) X
DIMENSTION NLIO(23) ,IERR(2Y),XEYNI12),KEYL (129,K8PK{(12)
OIMENBION KSPK2(129 ,NAME (4),L8Y8(2)Y,INEAD(IM)
B EQUIVALENCE f!R!CNO.!!OU!V!l)).(IPGND,IIOUIV(Q)).
= ACISYS(9),EQUIVIIIY, (INOLSTC1),EQUIVEPYY, (I8PK (1), JEQUIV(1I1)),
o XCILISTNC1),TEQUIV(13)),(ICOLY (1), TEQUIV(17)), CICOLRCIY,TCQUIV(aB)) o
: COMMON/PAGE/ TPAGE (46,54) ;gg
COMMON/ERRORS/TANANT (S4) 3 ¢
DATA NMAX/7 4/ !
OATA IRITH/™Y,%2,74,%(a,"20,940,%1A0, "000,%400,"1008,
XU2PRN, RARAA,TLAARA, "OARAR, "AARRA, "1BARAN/
DATA NAME(1) NAMF (Q) NAME (3), NAME(4)/2HT, P, R, PN/
OAYA NAMEC/QNC,/
DATA K114,K110,MABK, MABK Y , JBLNX
I X/"814,110,%377,%77,8n 4
A DATA IGNORE, 18YARY,ISTOP, IOROP, TENNFYL
] X/"{p0000, " (ARAATL, " 1AARA2, "1ANRRY, "1ANALR/ -
OAYA TALPH(1),TALPM(R), TALPH(3Y, TALPH(4),JALPH(SY, Es
JALPHCEY , TALPHITY , TALPH(OY ,TALON(O) , JALPH(IR)Y, 3
TALPMOL) , TALPH(I2Y, TALPHCLI3) TALPHILA) , JALPHEIB), TALPH(16),
TALPH (LY, TALPHIIA) , TALPHM(10), TALPN(2RNY , TALPH(21), TALPH(Q2),
TALPH(23), TALPH(24) , JALPH(23), JALPH(26)
JANA, AHB, (HE, AHD, ANE, LM, SHE, IMM IR, (N INK, L, (MM, (NN,
1HO, 1MP, 1HO, § MR, INS, IHT, L HU, IHY (I HW, {HX , 1hY, INT/
DATA NLTO
l/?ﬂ.ﬂlSﬂ,DSSO,aORS.1277.lﬁ’b.dﬂ&‘,lda?.3345,015‘.1520,7121.St!’.
XOAA6,7390,0050,9406,048),95807,8178,9349,90049,08R04/

i
5
&

L2 N 2 & & 1

N0 8@ KKey, 30
= IHEAD (KX)o IBLNK
: 1) 1ERR (KK) oot
00 49 Xo(,84
49 TANANTY (Kyap
: RONASPeY’,
i H KRgPSen,
’ = IRECNOeD
. 10PGNOen
. = IPYTF i
CALL ASBAIGN(Y,'0Fa1 ")
CALL ABBIGN(4,'LPRI!)
CALL ASBIGN(S,'TT41)
CALL ABBIGNCA,!Y3¢1)

BRI

"

WRITE(6,107)

197 PONMAT(/71NB, 1ENTER DATE OF TFST ODDeMMMEYY ({BeNOVe??) 1)
READ(B, 371 (INEAD (KK) ,NKat,B)

02y FORMAT (4A2,A1)
WRITE (6,870 (IHEAD (KK) ,KNu{,8)

872 PORMAT (1x, ' THIS I8 WKAY YOU BAID.,, !,4A2,A1)
WRITE(6,100)

ine PORMAT (/14 , ' ENTER WEADER INFO,,  ABR1Y
READ(B,1803 (IHEAD (KK) , KKDE,30)

189 FORMAT (28A2)

191 FORMAT (1Y)
WRITE (68,1099 )

193 PORMAT(//1X, 1e0eCOPY TN DIBKY, , TYPE A FOR NO, § POR YEB')
READ(S,101)3P0P

LT I o R SR . SR

¢
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|

wRITE(B,193)
193 PORMAT (/7 /71X, teaeCOPY 1O PR!NTER?:.YVPE @ FOR NO} § POR YESY)
READ(Y,1085)IPDPLP
108 FORMAT (I2)
- IREPFON
IRESTa0
1IREQTeIRESTY
WRITE(S,100) _ )
109 FORMAT(/1X, "ENTER WLIOTENERS wBPEAKERS ,#8YSTEN, 1212214,
X/1%,'FOR EXANPLE 08061104 POLLOWED BY CARRIAGE RETURN )
READ(S,202INL,NS,LBYS(1),L8Y8(2)
200 PORMAT(22,12,42,A2)
NANE (290L8YS8(2)
OELO0E (e, 190m,L8YS)L8YS
1008 PORNAT (411
IP(IPOPL1,E0.1ICALL ASSIGNII.NAME)
D0 1R Kei,NS
WRITE(O,203)K
203 FORMAT(1X,'ENTER KEY AND SPEAKER (E,G,1172B08V) POR SPEAKER',12)
R!AD(Q.QO‘)K!VN(K).K!VL(I).KIPK!(K),KOPK:(K) I b
204 PORMAY (I3,A1,410,A1Y
310 CONTINUE
WRITE(G,298) (KEYN(K) ,KEYL(K) KBPK(K) ,KIPKD(K) N0, NE)
209 PORMAT(///1% ,'CHECK THE KEVYB.,.'//(1%,13,A1,4A1,A1))
PAUSE tevees READY TO GO ‘esere?
KLCTRog

) CONTINUE
CALL ROPaGE

1001 CONTINUE
TRECNOSIRECNOe}

I1PONGOS
00 2 Kst,4
IPLIPAGE(Y,Ke50) ,EQ,1)IPGNORIPGNOSK
2 CONTINUE
1P (IPGNO . EQ,RINRTTE (6,208)
206 PORMAT (14X, 'EOF, ENTER A YO GO OR | TN 8TORY)
1P (1PGNO,EQ,MIREAD(S,101) 18w
TP (IPGNO,GT, 4)PALUSE 1BAD PAGEN ,FIXARESUME!
IF(IPGNO,GT,4)IGN TO 1
1P ((CT8nLAND .13 ,EN. 1) ANN IPGNO,EQ,AYGO TO 9908
1P (I1PGNO,ED,RA)GN YO 1§
IFCINEST,ED,1)60 TO 2%
17 ¢((IPGNOTOPGHDY EQ, 1) 0N, ((IPGNDeIOPGND) ,20,=3)360 TO 21
1P (IPGNO,EQ, T0PGNNYGO TO 22
WRITE(S,198) TUPGND, IPGNO
108 FORMAT ( /1%, ' SEQUENCE ERROR PG !,11,!' TO ', I1)Y
PAUSE 1L0AD RIGHY PAGE, RFPSUME!

G0 YO 70A3

22 CONTINUE

471 FPORMAT(1X, DO YDIt WANT Y0 END THE RUNT QON,i8Y!)
WR1TE(S,104)

WRITE(B,471)
READ(S,191)10FL0
1F(10F(G,E0,160 T0 9000

194 PORMAT (1Y, 'REDUNDANT PAGE IGNOWZO,),!)
GO TO 7am)

aH CONTEINUE

IRESTenm

10PGNORIPGNO

TP (IPGNO,NE,1)060 TO 44
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-KLCTRaKLCTRe
I08Y30100el8Y8(1)e1PRel8YS(P)o1MeIaVE(I)eI8YS(4)

1TEMPRMOD (KLCTRm) ,NB) ot

INDLBT (§YaKEYNCITEMP) /100 =
INOLST(QYaMOD ((XEYN(ITEMP) /10) . (M) '
IWOLBTY (3)aMOD (KEYN(ITEMPY, 10

INDLET L4 aKEYL(ITEMPY ,AND MASKY

IONLIS e AN IWOLEY (1) eineIWnLAT{2)«INOLBT (Y)Y

e '\1‘””“\‘1}\\1 -y

° 00 3802 KKsf,4
TLIBYN(KK) 80
N0 3IAP2 Xay, 19
IF(IPAGE (KKe%,Ka38) ,EQ. |1 JLISTN(KK)EKat i
3002  CONTINUE i
IOLISe i 2aReJLISTN (1) ¢1MACILISTIN(R2)¢1AGILISTN(II@ILISTIN(A)

= c
. ¢
= 18PK (1) aKSPKY (ITEMP)Y ,AND , MASKY B
: TSPK(2YSXSPKD {ITEMPY ,AND_ MASKY
c

c
9120 CONTINUE
ITEMPSNLID(1) ¢}
DO O11;m KKs2,I1TEMP
) 1F(IDLIS.EQ,NLID(KK))IGO TD 920p
: 9110 CONTINUE
. WRITE(B,0100)IDL1S
9190 FORMAT (/1X, 'HEADER ERROR,BAD LISTENER ID ',14/1X,
XI1ENTER CORRECTED IN,,, EXAMPLESIRAQS1)
READ(S,9m03) (ILISTYN(ITENMP) ,1TEMPOY,4)
ond3 FORMAT (411
INLISALORaeILISTN (1) ¢10BeILISTN(2)e1AeILISTN(IIeTLISTIN L)
GO 70 otmn
9230 CONTINUE
IF(IERR(KK) LT M) JERR (XKo@

c
4 CONTINUE
: c
. 00 5 KKey,29
IsuMee
; IFIIPAGE(KKes4,R),E0,1) 8UMaISUMed
B 1P (IPAGE (KKe14,9) EQ, 1Y I8UMRTISIIHE]
: TP {IPAGE (KKe 14, 1R) LG, 1) TSUMNSIBUMAP
; IP(IPAGE (KKe14,11) ,EC, 1) TSUMBISIINGY
. TF(IPAGE (KKe14,13),80,1)18UMeISUMY
: IF(IPAGE (XKe14,14) ,EQ 1) ISUMSISUMS2
: IF(IPAGE KK+ 14,18) ,EQ, 1) T8IMeTISUMSY
: IP(IPAGE INKe14,18) ,E0,1)T3UMISUMed
H IF(IPAGE(KKe34,)) ,FR, 11181 IMaelSUM
£ T1COLL (KK)uMON (KK, 2)
: TP(I8UM, LT, ) ICOLY (KKYeR 5
H IFLISUM,GY, BYLICOLY (KX) ey i
: RASPSIRRSPSe 1y, " e
= IFLIBUMNE,BYIGD Y0 B¢t i
H RBORSPaRADRSPey, I
i ITEMPaNLID(19#t
i N0 81 Kup,ITEMP ;
H 1P CIOLIB.EO NLIOIKIITERR (K BIERR (K)ot . 2
: 81 CONTINUE 3
i
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g
vy

g
!

Se1
8

1.1
LLEY

“IFCIPAGE (KXot 4,43) ,EQ, 1)13UMB]TSUMSD

CONTINUE

-CONTINUE -

00 6 KKmi,20
b IVLIT ]

IFCIPAGE (MKe14,39),EQ,1)T8UMNISUMY
1F (IPAGE (KKe14,4P) ,EQ,1)I18UNSTISUNSY

1P CIPAGECKKe14,42) ,E0,1)18UMBTI UMY
IF(IPAGE (MKeoid,44) EC 1) I8UIMaTISUMSYL
TP (IPAGE (XKe1d,45) EQ,1)18UM]BUMe?
IF(IPAGE (KKe14,48) ,E0,1)I8UMaTSUMS)
IFCIPAGE (KKe1d,47) ,E0,1)T5UMNSTSUMed
IF(IPAGE (KKe14,8D) ,EQ,1)ISUMeISUM
ICOLR(XK)YaMOD (KK,2)
IFCISUM, LY, AYICOL2(KK) =D
IPLISUM GT, AYICOLOIKK)uY
RRSPSERRAPRet,

IFLISUM NE A)GD YO 6801
RBORSPeRBOREPey,

TYEMPaNLTIO(1)*

00 82 Ke2,ITEMP

IPCIOLTIS EO NLID(K))IERR(KIBTERR(N) @y
CONTINUE

CONTINYE

CONTINYE

TFCIPOPLP EBG.AY6G0 TO Tant

WRITE(4,90)IPGNO,IDBYS, TALPRITISPK (1)), TALPH{TSPK(R)),

XIDLIS,IONLYS, TALPH(IWOL ST (4))

o0

FORMAT (1M1 /56X ,3%PAGE ,]1,9H OF 4/

X §X,8NSYSTEMY ,14/1X,8HBPEAKRY ,2A1/1X,
XOML ISNERY ,14/¢Y,8HWOLYISTY ,18,A17/7/71)

919

3704

3702

00 7 Key,29

1'((!COLl(l);[ﬂ.'3.AND.YYCOL’(K) EA,MIINRITE(4,01)K,K
IPC(ICOLY (K),EQ, @) AND, (ICOL2(K),EQ,1)INRITE(4,02)K,X
I'((IC0L|(‘);£0.1)L‘N“'(TCOL?(K),Eﬂ.ﬂ)3lﬂlT!(l;93)‘,K
IPC(TCOLY(K)EQ 1Y AND (ICOLP(K). EQ,1)IWNRITE(4,D4IK,K

110X, JHeer,12)
X.IBX.SHtvt.XQ)

11PN, IMeee,12)
X.IOX.SNG'O,IZ)

FORMAT (Sx, 12, 3Meee, AN, aNX  , 18X, 4NX
FORMAT (Sx,12,3Neee, 10X, 4nX 216X, AN
PORMAT(SX,12,3Neee, (AN, aH ¥, 16, AMX
'ORHAY{5!,!2.3"‘0.'.1“!.4“ "‘6!,‘"
CONTINUE

CONTINUE

CONYINUE

I1F(1POP11 NE,L)GD YO 7803
1F¢IPTYPY EQ,A,OR, JIREAT.EC, 1160 TP S1p
IPTIFian
WRITE(SINL,NS, (IHEAD (K),Key,30)
WRITE(FINL,NR, (THEAD(X) ,Kuy,30)
CONTINUE

WRITE(IY(IE JIV(N),Kal ,NMAYX)

00 370y Xs:,

IPACK (K) s

Nno 37¢2 xey,3

00 3722 NBITei, 16

IP(IZ0UTIV(18eKeNBTIT) NE PITPACK(K)RTIPACK(KY ,OR IAITS(NB]T)

CONTINUE
DO 3703 Kve,4
DO 3783 NBITal,1np

IFCJEQUIV(168eXeNRIT) NE A IPACK(K)SIPACK (K) ,OR TIRITS(NB]IT)
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3783 CONTINUE
WRITECY) (TEQUIVIK) ,K01,16), CIPACK(K) Kmy,4)

c
7omy  CONTINUE
c

R

GO 70 1

[
9999 CONTINUE
RTEHPS (RADRSP /RRAPR) ¢ 10D’
WRITECG,20P)RBDRSP,RRIPS, RYEMP, INSYS
290 FORMATC/1X,! BAD MARKS MARKS X .y ',P7,@,0X,F7 0, 1%,F3,1/
NiX,1eveeBYBTEN ¥ (,14)
= ITERPANLINC1) @Y
. D0 8y KKs2,1TEMNP
RYEMPO (TERR(KK) /RADRSPY ey Bp,
IFCIERR(KK) ,GE AINREITE (S, 201 INLED(XK), JERR(KK) ,RTEMNP
- L1 PORMAT (o, 'L IBTENER ',14,8Y,%4." ERRORSY,2X,' X',PS, 1)
3 CONTINUE
N WRITE(B,0n00) (MINACTAWANT(K) ,9),Key,54)
) - 9000 PORMATCiX,10¢881,1%),411)
- = : 80P teve PINISHED eeet
END
SUBROUTINE RDPAGE

c

. CIMENSION ICNM())

= COMMON/CHARB/ICHARB (SAR)

z COMMON/TOPAGE /IARRAY (400n)

: OATA ICOM/"201,"005,%021/,ICR/™218/,1EP/"R12/
c

IBASESC(("1783NA,AND,"77777)e"6ARAA) /2) ¢}
CALL WARY(4,2,MDUMMY)

c
ine CONTINUE
JARRAY (1BA8E02) 8"y
TIARRAY (IAASE D)™ 2y
OLOTIMaSFCHOS (A,
00 1A3 K=y,
10 CONTINUE .
IP((1ARRAY(IBASESD) ,AND,"200) ,NE, *"AGRIGO TD 102
: 1P ((SECNDS(0,)wOLDTIMY LY, 5960 TO 1@y
i WRITE(8,1000) ,
tnon FORMAT (1X,'eww QMR NOT RECEIVING, YOU MUST RESET OMR,!)
PAUSE 'RES TO CONYINUE!
GO Y0 100
102 CONTINUE
z TARRAY (IRASE@I)uICOM(K)
: 103 CONTINUE
c
: INYsY
H B OLDTIMaSECNDA{R,)
4.1 ] CONTINUE
IF(CIARRAY(IRASESDY (AND "20m) EQ,"ARN)GO YO 34Q
TCHARB(INX) s TARRAY (IMASEeLY ,AND, "37?
TIMERSECNDS(A,)
OLOTIMeTINE _ .
TFOCICHARBCINYY (EN, TCRY ,AND, CINX,GT, 1), AND, (TCHARB(INXe1)

LT

13

: . X.EQ,IEP)YGO YO 400
e INXRINYXey

% GO TO 200

i
|
g
E
£
4
&

306 CONTINUE . ,
I7 ((SECNDS(A,)eOLOTIMILLE,11.)60 TO 200
WRITE(S,10R))
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| LD}

FORMAT L1X,'ve® OMR NOT SENDING EP/CR, YOU MUSY RESEY ONR AND RE

YREAD THE PAGE!')

“4ne

(4]

90

100

ene
2ny

3ng

Jooy

Jag

1 :
; ; 40

any

PAUSE 'RES TO CONTINUE!
GO YO 100

CONTINUE L

CALL SCAN(IERAFG,INY)

1F (IERRFPG,EQ,.1)GO TO (AR

RETURN

END

SUBROUTINE SCAN(IERRFG,INX)
DIMENSION IBITEL(A)

COMMON/CHARB /ICHARD (S#R)
COMMON/PAGE/IPAGE (46,54)
COMMON/ERRORS/IAWANT (34)

DATA TRITA/HAR,"OR,"10,%4,"2,"1/

IVAL(K)SICHARB (XY AND *77

00 90 Kwmi,d8
DO 90 KKey,S54
I1PAGE (K, XXy P

IRONsey

NPTReQ

CONT INUE

NPTRENPTRe ¢

1P (ICHARB(NPTRY EU_ "218)G0 10 oA
IF(NPTR, LT, INX}GO TO t1A@

STOP 'TMPOSSIBLE!

CONTINUE

APTRONPTR

CONTINUE

MPTReMPTRet

1F (1CHARR(MPTR)Y EQ,"215)G0 Ta 3J@f
TF(MPTR, LY, INYIGD TO 201

STOP 'IMPOSSIBLEY

CONTINUE

Ne((MPTR«NPTR)w1) /10

NPIRSNPTRe1

DO AL KKKSY,N
1TEMPOIVAL (NPTRe 1P e (KKKe]))
IFLITEMP . GT, IRONIGN TO Jamy
TANANT (1ROWe 1) 0TAMANT (TRON4YY &
GO 70 3y

CONTINUE

f1ROWEITENMP

D0 dP1 Xei,9

D0 3L KKey,8
xr((xexrs(nxa,A~0,1CnAﬂ8(~ﬂ1noia.(xxx.i)oxy);Nc.ng

XIPAGE (1ROW¢] , 80 (Kni)eKK)n{

CONTINUE

NPTRoMPTRe
IF(MPTR,LTLINXIGN YO 109
IERRFGs2

NROWEREQ

0O any XeiS,4d

DO 4MD KKei, %4
1F(IPAGE(K,KX) ED,1)G0 TN 4ny
CONT INUE

NROWERSNROWER ]

CONTINUE

16 (NROWER,LE,1SRETURN
WRITE(8,19AAINROWER
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e S = e S R T e -

--1nee FORMAT(IY, Teee 1,10,) MNISSEO REUAPONSBE ROW N '
XX, 0TYPE IN A | YO REREAD THE Pa °, ., '/ ON8 ON THES PABE, '/
X1X,'TYPE IN & A TO ACCEPY PAGE AS 18,,.1) :

READ(S,1801)LTENP )

100y ’DRNAY(!})
IFLITENP EQ,@)RETURN s Tl oomoilolio ool e eZRoies
PAUSE 'RES TO CONTINULE!

IERRFGs)

: RETURN

END

2,

i

it

)
!

A S

SR

-

i BN AL
et ot L0 5w oSl e e S ik SR i it

sl

E
|
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v
¥

a¢ REXoliM VBY oo 21«MARS7S 130148034

et R3XaliN VAY oo PleMARRN?8 131468154
. et REXLIIN VAY ee RleMARe7S 13148154

X X FPFPP EEEEE RRRR

x xr [ 4 R

xx 0 e R

X FFFF  EEEZE RRRR

Xx r 4 R R

X xr [ 4 L 'no

X | O 4 geEeEeE R R .

FFFPF TYTTT N N 1?1 55333 aerd 4 4

r T N N 1 8 [ "4 4

4 T NN N L11.] LY I I |

FPFF T N NN 1 3 a0 0 a4ddd

r \§ N NN ) S50 0 4

4 T N N ) 8 S [] 4

r T N N [] 353 [ LI 4

et REXoiiM VO o 21eMARe7S 13148154

ot REXeitM VRY oo 2ieMARe7H 13148194

o ABYXeilM VBY oo 2ieMARe7S 18148184

i04

OFaL (200, D0R) XFER FIN)SA4
OFaq (RN, 200) XFER PFTN) SN

OF My t20n,20a3 AFER, FTNISAY
pFAs (280, Pan) XFER, FTNISA4
OFRA ) (200 ,200) XFER, FINISRA
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pape

10}

ine
c

199

LOGICAL®Y RYRADL,XKYGODL

OIMENSION 1EQUIV(Y4)

DIMENSTON NAME (4),L8YS8(2),THEADCNA) ,LOEL (2R),LINEL(8)
DIMENSION 1SVYSCA),IwDLST(4), T8PKC2),2LI8TNCAY,
ICOLI(2QY,1CnL2(P9)

EOUIVALENCE (IRECND,TEQUIVILYY. CIPGNN,TEOLITIVER2)),
(ISYS(1Y,TEQUIVINYY, CINDLST (1), IFOULVER)Y,
CISPK(Y),IEQUIVELI1Y), CILTI8TNELY,TEQUEVELIY),
CICOLY (1Y, JENUTVELT7YY, (1COLRFYY,TEQUTIVEAR)Y)Y

DATA MASK/"3IT7/ ,MipA/sM100/

DATA IGNORE, ISTARTY,IATOP,INRNP, IFNDFL

JPLORAAQ, YIARAPL, " IARAR2, "IAARAI, "18ONIA/

DATA NAME(1) ,NAME(R),NAME (3) ,NAMEL4)/2MHT,,P,0,8/

CALL ASSIGN{3,'DF31)
CALL ASSIGN(4,'0DF3Y)
CALL ASSIGN(S,'TIY)
CALL ASSIGNIA,'TIp)Y
KEYBADND

10LI0sm

1CSPen

1081D0ia0

10810280

no ta| xey,8

LSNEL (XY um

00 1p@ Xat,20
LOEL(K)Yom

WRITE(S,1900)
FURMAY (/8X,/

XyX, VENTER SYSTEM 1D ,,.14')

101

1090

1n04
- 102
193
179

194

109
dn®
Ing

T

"
.

109

Gl bt L i o e S L

READ(S,191IL8YS€1),L8YS(?)

PORMAY (AZ,A2)

NAME(2)8(_8SY8(2)

OECODE(4,199m,L8Y8)I8YSIN

FORMATf14)

CALL ASSIGN({N,NAME)

READ(SINL,NY, (JHEAD(X),Xei,3M)
WRITE(S,t10m4a) (INEAD (K) ,Kni,30)
FORMAT(/1X,30A2/)

WRITE(S,192)

FORMAT (/91X , ' HOW MANY LYISTENERS 10 DELETE?, 121)
READ(3, 19JINDEL

FORMAT(12)

WRITE(B,179)

PORMATC/71%, 'HOW MANY SPEAKERS T0 DELEYE?,,12')
READ(S,193INSDEL

TP (NDEL,LE.AYGO YO 309

DO Ir8 Ksi,NDEL

wRITE(B,104)

PORMAT (71X, TENTER LISTENER ID YO OFLEYE,,14')
READ(S,199LNEL (X)

FORMAT(14)

CONTINUE

CONTINUE

$1F (NSOEL.LE,AIGO YO e

DO Y91 Key,NSODEL

WRITE(B,1908)

FORMAT (/1X,'ENTYER BPEAMER YO DELFTYF,  A21)
READ(S,199)L80EL (X))

PORNAT (AQ)
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ORIN TR

=

Ny
310

c
)

196

=107

1oy
109

14
110

2y
22

2110
211

12

CONTINUE
CONTINUE
WRITE(6,198)
FORMAT (/74X ,'ENTER ANY INCORRECTSCORRECTYED KXEY PAJR (0 IF ONX)1')
R!AD(S.l97)KVRAU.KVOAOL.KVGOOD KVGODL
RORMAT(2Y,A1,13,A1)
NLeNL=MNDEL
NSeNSeNSPEL

1IFCICSP EQ, 1)CALL CSPID(Y,18TARTY
ID0ATASTISYSID, AND, MASK

1Fc1coP EQ,13CALL CBPINCYL,TDATA)
JOATASISNPT(1I8YS1D,x8)
IFCICSP EQ, 1YCALL CSPIO(1,10aTA}
IDATASNL  AND MASK
IFCICSP EQ, 1YCALL CSPIN(Y,10ATA)Y
YDATASTISHF T (NL,e®)

IPF(ICSP.EQ 1YCALL CSPIO(1,10ATA)
IDATASNS AND_MASK
IFCICSP . EQ 1YCALL C8PIO(1,10ATA)Y
10ATARTSHFT (NS, =)

IFCICSP,EQ, 1YCALL CSPIN(1,1DATA)Y
DD 84 Koy,
IDATASTSHFY (IHEAD (K),e8)

IFCICSP EQ.1ICALL COPIO(I,10ATA)Y
T10ATASIMEAN(K) (AND MASK

TP CICSP EQ 1YCALL COPLIOCYL,TDATA)Y
CONTINUE

1FCICSP.FQ, 1YCALL CSPIO(Y1,187NP)
IFCICSP EQ, MINRITE (4,8000)28YSIND,NL,NS, (TNFAD(K),XKaq,3R)
FORMAT (14,13,13,3042)

CONTINUE

READ(3,ENDEDQQ) (JERUIV (XY ,Xw1,74)

IFCIPGNO NE,1)GN YO 2

ITLINEIPOReILISTH{1)etAAIILIBIN(2)e1AeILISTNIIICTILISTIN(AY

TI0ATARISHFT(C(IEQUIV(12) AND MASK S oM{RR) ,B)e
XC{TEQUIVI11) LAND MASK)eM1@H)

I1F (NSOEL,LE,R)GN TN a9

0D 1m91 Kuwi,NSHEL

IFC1T0AYA EQ LSDFL(R))GO YO ¢

CONTINYE

CONTIN'IE

IF(NNEL LE, WYGD YO 110

DO Jt Xey,NOFL

IFCITLIO EQ,LVEL(K))GO TO 1

CONTINYE

CONTINUE

TFCITLID,NE,T0LIN)GO TO 31

CONTINUE

G 10 ¥

CONTINHE

CCNTINUE

IF(NSDEL . LE,MGO TO 21y

00 2114 xay,NSDEL

IFCIIDATAEG . LONEL(KIIGO YO

CanTINUE

CONTINUE

IF(NDEL,LE,®INC TO 219

N0 12 K&y ,NDEL

TF(ITLI0 €66 LDELIKYIGO TO |

CUNTINIE

CONTINYE
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fEC1CSP, BN, 1YCALL
N 3 xey7,74
1OATASTEQUIVIKY JAND MARK
IFCICSP, EQ 1YCALL CSPIN(Y,TDATA) 3
IDATASISHFT(TENUIVIKY, R e
TFCICSP . FAIYCALL CSPLINCY,1DATA)

3 CONTINUE
TFCLICSP,FR, 1YCALL CSPINCY, 18TNP)Y
TECICSP FY U YwRITEC4,BPU) LTIFAUTIVIYY ,ney?,724)

LT Y] FURMAT (yal1)

Gh Tn

CSPIA(1,18TARTY

CONTINUE
= IHCICSP PO, 1YCALE CSPINIY, TSTARCY
= TOATARYTLID AND  MASK =
: IFEICSP FU,1ICALL CSPIN(1,IDATA)Y 22
TDATARISHFTCITLIN, wH) s

TFCIRSP,ER,1YCALL CSPINCY,TNATAY
TFCICSP,FQ,11CALL CSPIR{Y,ISTNP)
; : 1F0I08P FO MIWRITE(4,B8RU2)TT ID

; 8an>  FORRMAT(l4)

10LINneIT 1D

GO 10 21

CONTINYUE
IFCICSP EO,1ICALL CSPIN(Y,TSYARTY
IOATASCIEQUIV(12) JAND MASKY @M
1FCICSP,FO IYCALL CSPIOC(Y,TNATAY
INATASIIEGUIV(11) JAND MASKYaMIOQ
B IFCICSP FO1YCALL CSPIDCY,1DATA)
TIPATARISHFT(((TFRULIVEL2Y JAND MASKYeM)OV) ,R)e
XOCTEQUIVILTY JAND MASK) eI AR)
: IREFYNBIAAeTFNUTIV (7)ol e JFQUIV(RYSIEQIITV D)
' = IF(IKEYN EQ,KYBADINEYBADRY
: : IFTIXKEVYN EQ KYRAG)JXEYNRRKYGNAND
- IDATASIKEYN, AND MaSK
IFLICSPEQ,1YCALL CSPIN(Y1,104TA)
I0ATASISHFT(TKEYN,=8)
IF(ICSP . FQ IVCALL CSPINCYL,TNATA)
I10ATYAS(IEQUIV(IRY ,AND MASKYeMyND
IKFYLOISHFT(CLIENUIVI1R) ,AND L MASK) oM)0RY, of) e
XCCIEQUIVIIA)  AND MASK)eniUp)
IF(KEYRAD EG 1) IRFYLaxYGNNY
: KEYBAD®?
E i 1F(ICSP,EQ.1ICALL CSPIN(1,104TA)
: TF(ICSP BV, 11CALL CSPIO(Y,1NATA)
1FCICSP EQ.1YCALL CSPIN(q,18TNR)

: TF(ICSP,EQ, AYHRITE (4, 8A1P)ITINATA, IXEYN, INEVL, IKEYL
. B L LY PURMAT (A2,13,48,A1)
. . 108103nI8PK (1)
| 108102818PK (2)
GO T0 22

999 CONTINUE

R (FCICSP,EQ 1YCALL CSPIN(Y,TENDFLY
IF(ICSP,EQ.1ICALL CSPIN(1,YENDFLY
1t (ICSP ,EQ,PYENDFILE 4

TFCICSP EQ,PYENDETLE 4

810P

END
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T ST AR PRENEE

ot RSYeliM VBY eo 21eMAR=7R 13849829 DFast20m,2m0) SCORE ,FIN} 7
et HSYQi (M VA3 oo PlelMAlarn 13240829 DFag (200,229 SCORF ,FTIN}?
¢t RSXaiiM VAY we 2leMAkarp 13140320 NFey (200,200) SCORE ,FTINS?
$S8588S8S cerecceee nnnnnp KRRRNRER EEFFFEEFEE
$$88888S cceceeece nonrapn RFRRRAKR FEFEFEEEEE
$S ce on nn R RR FE
L 1] ce an ne KPR PR EE
33 ce on nn RR RR FE
L1) ce nn nn RR RR FE
858588 ce 0o nn RRIRRRPR EFFEFEFE
$8858S cc on nn RPRRRRRRA FEEEFEFE
s cc no on RR AR EE
ss ce nn no RR RR FE
$s CC no on WP RR FE eren
8s cC o no /R RR FE epep
"$585588S ceeeecce onnnAn RR RR  FEEFFEEEEE epee
$38588SS ceereece onanen RR RR FEFEFEFEEE eeoe
FFFFFFFFFF TITTITTITTY NN NN 1181 72727771
FFFFFFFFFF TTTIYTTTIYTY NM NN IR ER] 777277777
FF TT MN NN IERR] 7?
FF TY NN NN 118 ??
FF 7T NNNN NN 124
FF T NHNN NN 77
FFFFFFFF Y MN NN NN 1 77
FFEFFEFF Y NN NN NN 111 ”
FF TY NN NNMN 111 77
FF T NN NNNN 18 7?
FF T NN NN 1 77
FF TY NN NN X 144
FF Tt NN NN 1" 7?
FF T N MN [ X} 72
ee RSYallF VNI oo DiuMARe7A 13849129 NFP3 [200,220) SCORF ,FTNS?
er RSXeiiM VAS oo ?21eMARe?R 17140320 LFag1200,290) SCARF ,FIN)?
o0 RSYQi(M VAY se 21nMAR=7A 13849129 NFRY (200,200 ) SCORF FIN}?
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TOANIINIIIOOIIDITIIIITIOOOONDIAAIIINOOAODTONAINAIIIIIONNONAANNO

COMMON/ZAZTINSYS, TSYS(HAY ,NAE (15) ,NPAGHE(Y,2,3,

¥ "SPK(!S,Q\,MKFV,L[TTEH,IIS’,YSPK,NUML,NH“S,IR“IV(H‘),IRESP(?,?Q),
XDATAL12,6,30)

CALL ASSTIGN(A,INFASMEWNEY ¥FY 1Y
CALL ASSTIGN(4,'DFngy

INMsR

CONTTNIIE

CALL CTLrirnmy

CALL SCPORF(TENM)
TFeTCuM B0 ICALL MATR

GO 1N g

Fadp

SHRRNUTINE CTLIICOMY

NTAGNNSTYIC RHYMF TESY SCOARTNG PRNLRAM
3 VDEC 7R/

STEVEN MFISTFW, ¢ SN/MCFL, HANSCOM AFR, MA n173%

NUMSHK 3 NIIMRER F SUKEFATURFS CNRRECY EACH LTISTENER
NuMT 3 NIIMAER NF MATN FEATURFS CORRFCTY EACH LISTENER
NUML 2 MNUMRFR b LTSTENERS

NS 3 MNUMRER OF SPEAKFRS

LTIST & CURNEMT LISTEMER

{SPKR g CURRFNT SPFAKER

IKFY 3 FIHROFNT KEY NUMBFR

NRFY =2 CURRENT KEY INDEX NUIMRER FNR KFY ARRAVY

IFAGE = PAGF AFIMG SCNRFD

TFFAT 3 TNDFY FOWF MAIN FFATURE D

VOICING

NASALITY

SHSTENTYINN

SIRILATION

GRAVENESS

CNMPACTNFSS

EXPERIMENTAL

N> RO W) -
2 N e R e

FEATIURE ARRAY WEV:

PRFSENT ABSENT

MAIN FEATURE fLat,1) fL,2.1) L s LISTENER NUMAER
SUA FEAT PRES (L,1,2Y (L.2.2)
SUR FEAT ARS (Le1,3) (L,2,3)

MEAN FOR N, M
STAMDARD FRRPOAR FOR N, M

MEAN FOR PRESFNY « ARSENT STATE 0OF M
S.6., FNR PRFSFNT ¢ AHSENT STATF 0OF M

FEAT(1Q,M M)
FEAT(20, N, M)
FEAT(1R,1,™)
FFEAT(1R,D, M)
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[2 X3 NN

(2] [a Xz X e Nala

(s NaXp

tad
1nso

o000

104
1nan

610

aoon

1a3a

821

PAGE(TI,J,K) lND.NP‘GE(!oJ'K)I
1 » FEATURE
J = {IPRESENT 21ARSENT
K x JIMATN 218UR PRES NISUBM ARS

NIMENSTON KEY(8A),KEYSHB (58,9
DINENSION NEWKEY (SR,&0

COMMDN/A/7INSYS, TSYSTF (S0Y ,NAME(18),

NPAGE(7,2,3), MSPK(15,0) MKEY,LFTTER,
LIST,ISPR,NUML,NUINMS,ARRAY (ANY,IRFSP(D,20),NATA(12,54,36)
INTEGER ANSWER

DATA IALPMA,TALPHB/2HAA,2HRB/
SUA FEATURES KEvV

DAYA “Evsu./'ran’o'clcal3‘|ns'“tio‘15"r|a'a’olo"a.|n3"33"'
Jo0, 1,0, 8,P,1,300,7¢1,0,1,400,1,1,0,1,0,1,3e0,1,0,1,300,1,1,
MoloPot, 1 ,P a0, 3e0,1,3¢0,3¢0,0,3¢1,0,3¢1,0,1,%0,1,0,401/

READL SYSTEM, NUMRER LISTENERS, NUMRER SPEAKERS

TFCICOM NE, AYGO TO toae
LiATen
Call ASSIGN(A,'DFas')

READ (JINEwWKEY
READ(4,103)INIYS, NUML ,NUMS, (TSYSTE(TIY, Tsy, Q)
FORMAT(14,13,13,3842)

CONTINUE

IF(CLISTe1) ,GT NIMLIGO TO 20p

LISTsLTaTe

I1SPKaa

REAL LISTENER I

READ(4,1ma)NAME (1 TST)
FORMAT(14)

CONTINUE
IFC(ISPKes) AT NLIMSIGO TN (pRG
1SPXeISPKey

Do 61» Iwy,?7

00 610 J»y,2

DU 6t™ Ksq,3

NPAGE(T,J,k) s »

READ SPEAKER NAME, KEY NIMAER AND LETTFR

READ(4,1030)MSPK (L IST, 18PKY,NKEY,LFTTER
FORMAT (42, 13,42)

MKEY ® NKEY

10 ARY KKe1A2, 1R

IF INKEY NE,KK)GO TO mpy

NKFYR2e (KKeiP2) e

GO T 18a

COMTINIEF
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LI USRS

én? IF(NKEY,NE_1113GD TN HeA
NKEY®n1S
GO TO 150

L1 ] IFC(NKEY,NE,112)G0 TN Hp9
NRFYs1?
GO YD (%0

1.1 IF(NKEY,NE 113)GN TU Aq0
NKEYR1Q

. GO TO 150

812 IF(NKEY NE, 113360 YO A1}
NKEYe?21
GO O 150

811 IF (NKEVY NE, 118G YD RY12
NKFYR2)
GO TN 18¢

812 IFINKEY AT J1BIG0O TN 18]
1P INKEY,LE 30M)IGD TO 151
NKEYR25¢2¢ (NKEYady)

60 T0 13w
152 TF(LETTER NE TALPHR)IGH TH 18m¢
NKFYSNKEY+1
GO 10 1%
1541 TFC(LETTER FO_TALPHAIGD TP (52
151 WRITE(S,IMBINKEY,LETTEN
Jon FORMAT(//7/) evesen Ni) KFY ' I3, A8, aoeneety///)
srTne

152 CANTINUE

s e Na]

DO 1527 xs1,58
1927 KEY (X)BNFWKEY (X ,MKF Y)Y

c
c ..
C
DO {1n JPAGE ® 1,4

[of
o READ CURRENT PAGF
c

106 HEAD(4,107YC(IRESPLICHL ,TRNWY,IRNway ,2Q0),1C0LNEL,2)Y
c
[
c
c
c
c

17 FORMAT (5a19)

nu 203 1COL®1,2
No 204 INOW 2,78
¢ ESTARLTSH FEATHHF REING SCARFD
1F(IROW,I F AYIFEATSIROWSY
ITEMP sINNWal
IFEATSMON(TTFMP,7)
TFCIFEAT ER, M) IFFATR?
C ESTARLTISKH WHICH (OLUMN PRESFNY SYATE NF FEATURE 18 IN, !
IPRES=Y
1P CIPAGE ,LF ,2)IPRESED
. c FIND KEY ELEMENT
KEYEL=IRNW
TFLICOLEN 2INFYFLEIRNW 420
INDFY 9 9
1P (IPAGE EN,1IGATH 20K
IF(IPAGELED,N)IGNTN DOR
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TFOKEY(KEYFL) JNE IPRESYINDEY Y

GOYOL 299
9A TP (KFYIXEYELY ,EQ, IPRFSYINDFXEY
o IVNEY 81 IMPLIES MAIN FEATURF PRFSENY) 2 IMPLIFS ABSENT,
c SCORE THE NESPONAE

299 ANSHEN @ @
IF(IPAGE,EQ,1)G0TD 295% pe e
1F C1PAGE.ER,3) GNTN 295
IF (KEY(NFYELY NE, IRE.P(TACL, TROW) ) ANSWFR Y -
: GOYU 208 . .
: 293 1F CREY(XEYELY EOQ, IRESP (1N, TRNAWY Y ANSWFR O
. . 206 CONTINUE . o
IFCIFEAT FO 7)GHTN 257
ISUAPSD
NSIINPRD
IF CIPAGE (EQ,1)TSURPEY
1 CIPAGE ,FU VI TSHAPSEY
TF (KEYSUR(REYEL ,1SHHPY [ EN AINSIINPE]
GYO(2%,257,203,7%4,285,286) ,1FEAY
251 NPAGF (1, INDFY, §)BNPAGE (1, 1MDFX,1Y+ANSNFR
: NPAGE (1, TNNDEY ,NSURPY sNPAGF (1, INDEX ,NSIIHP)I@ANSWFR - B
GIITL 264
282 NHAGH (2, INDEY, S VONPAGF (2, 1MDF X, 1) ¢ANSWFH
NP AGE(2, TNNEY, NSURR) ENPAGE (2, IMNE X, NSURP) #ANSWFER
GOTO 28n
2%) NPAGEIN, TNDEY, 1) sNPAGE (Y, INDFY, 1Yo’ CuFR
NPAGF (XN, INNEY,MSURP)YSNPAGE (3, INDFYX . yRPYSANSHER
GOTH 282
2%4 NP AGE (4, TMNDEY , 1) sNPAGF (4, INDEYX, 1) ¢ANSWER
NrAGE (4, TNDFY ,HSURPYSNPANLE (4, INNEX ,NSUAP) ¢ ANSHFR
GHTO 282
299 NP AGE (S, TNDEY, 1 YBNPAGE (9, IANF X, 1Y 2ANSAFR
NP ALE (S, INDEY, MSHHPYSNPARE (5, INDEY ,NSLAP) ¢ ANSWER
GUTD 282
246 NFAGE (R, TNNFY, 1YENPAGE (A, TNNFY , | Yo ANSWEN
NPAGE (A, INDEY ,MNSURPYRNPARE (A, TMOF U ,NSUKPI+ANSWER
GNYD 2R
287 NPAGE (7, INNFY, 1 YONPALE 7, INDEX, 1) ¢ANSWFR
260 CANT INGFE
274 CONTINGE
243 CONTINUE
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all
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-
»

tuntINe

ettt D e

P I h B IR NS I N a B0m

1CNMey
i RETURN

(2 XaXal
1. b bt |

ams CANTINGE

[a Nl

204 CONTINIE
MY V)
RE YuGn :
Fun i
SURNNITINE SCIHRF (P ACE Y :

Lol
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O

COMMON/AZINSYS, TSYS (54, MAME (1%) ,NPAGE(7,2,3Y,
1MSPK(15,0) ,MKEY, LETTFR,LIST, ISPk, NIIMIL ,NUMS, ARRAY (A1), IRESP (2,29,
XDATA(12,K,1R)

NIMENSTON SFHIERY,TEMP (2,09

TFENPLACF NELLYILOTD D

1 FORMAT (! SYSTFM TESTEN: ',[4,3X,30A2//5Y, 'NIIMRER | ISTENEKS s!,13/
1 X, 'NIIMRFR SPEAKERS =3',T13//9
LLT] FORMAT (1 H1Y

Saan CONTINUFE
00 20 let,64
Nt 22 K=y,
NO 4y Jey,?
L 8 SeTatelermp
NTNT = (8
IFIXK NE 1INTATEA

[N e Ne Nel

61 ™Y = FLNAT(NTOT)
nA?A{LTST,YSVK.L)=r?,qu[nATfNPAGEfX.J.K11-7071o1n0./TOT .
NFAGE(T,.0,K) 8 "TUT=NPAGF(T,JS,X) ;

44 CONTINNE i

22 CONTINUE

20 COANTINUYE
TECCISW AND 1) 6N #IRETURN

T OWRITE(R,0276)
WRITE(R,277)Y(NPALF(1,],1Y,J81,2)
wkITECR,27R) (NPAGE(Y,J0,2Y,181,2)
WRITE(R,27Q) (NPARE(1,.0,3Y,.031,2)
WRITE (R,2AN) FvPAGE(?,.0,1Y,.1x1,2)
WRITF(6,2R1) (NPAGE(2,J,7Y,.081,2Y
WWITE (A, DRD) INPAGE(2,0,3Y,031,2)
WWITF (K,283) (aPAGE(3,d,1),021,2)
whTTF (&, 2R4) (NFALF I3, 1,2Y,0%1,7)
WRTITE(R,2H8Y) PNPAGE {3,T,3),0x1,2)
WhRITF(R,DRAY INPAGE (4,J0,1%,081,2)
WNTTE (S, 2R4) (NPAGEP4,0,0Y,181,2)
WRITE (K,P2HAY INPAGE (4,0,3Y,)81,2Y
WnlTE(R,2AZY VALY (5, 1,1Y, 131,29
wWITF (&, D04 (NPAGELS, ), 29, 0¢,7)
WRITE (S,2A8) (vPALE(S,),3%,.121,2)
WETTF /R, DARY (HF a0k (R, ],1%,.1a1,2)
whTTF (K,2R4Y (PALE(R,J,?Y, 81 ,2)
WETTE (A,2R8) FUPAGE (A, J, 30, 020 ,2)

2 FORMAT (Y, 18,%Y,1%)

23353 302959320
EeEede i e ot

fo IS |

e b i BB i e s 25

>
s el 3

D3I DD 0

3D

; RFETURM ]
2 CONTTINIE .
N 2ma 1LTSTst, miMmg
WRITE (&, SAm)
WRTTE(R,1YINRYS, (ISYS(T),Int,30) ,NUML ,HUMS
WRITE(R,201)MAME (L IST)
2nt FORMAT (13X, 77 ey /0 FNR | TSTFNERT ', T4, o'y
1 18%,7( ety yy
§ ' SPxk SCORF' /)
N 204 [SPKReY,NUIMS
SUM z 2,2

173




222

2m3

2na

229

211

212

219

214
21h

217
216

2148
219

222

Ing

R PR AR

N 202 Is1,3t.6

REDRA .

S1M = SIUM o NATACLTST,TISPKR,TY + DATA(L IST,I8PKR,J)
Sk &8 SumMy12 .4

whTTF (R,203IMSPK (1 TST,TSPRRY , SLIMN
FNRMAT(1X,A2,1X,F7,2)
CONTINUE

WRTITE (A, 40))

whklTE(h,a14)

DO 209 [y ,hK

SEND(IYzA P

N 2tn te), 358,272

RERED]

DN 211 Xey  NHMS

ARRAY (XRYsNATA(LIST, K, 1Y
CALL STATS(MIMS,X,S)
SEND(1) 8

SEND (2188

D 212 Kgi,NHAS
ALRAY(K)SPDATALLEIST, X, 0
CALL STATS(NL4S,X,S)
SEND(YY s Y

SEND(aY 8 S

N 213 wEl ,NUMS

AHNAY(K) s (ANNAY (X YeDATACI ST, K, 1)) /2.0
CALL STATS(NIAS, X,8)

SENI (Y)Y

SkND(~) =S

caLy onYetr,SEnny

CONT TNIF

N 2198 Kuy, NS

SiiM 3 a0

Ne 214 131,310,464

SUM = §1iM ¢ NATACLTST,x, 7))
ARRAY (X) 8 SHM/ZR N

CALL STATS(NUMS,Y, %)
SEND(1)nY

SEND (2)0S

DN 214 Kgi ,NIIMS

SuM =2 Mo

DO 217 I=2,37,4K

SiM 8 SliIM ¢ DATALLIST,F,T1Y
ARRAY(KY 3 SUN/A M

CALL STATS(NI“S,%,S8)
SENN(CIY = X

SEND(4Y = 8

DO 210 xat ,NUMS

SuUM 3 B0

no 248 le1,31,4A

J s Tey

SUM 3 SUM & NDATATLISY,K,T) o PATALL IST, X, 0Y
AKRAY(K) s SUM/L2 .0

CALL STATS(NIMS, Y, 8)
SENDIDY = X

SEND(RY 8 8

CALL NUT A6, REND)
WRITF(R,490)Y,8

CONT INIIE

ne 30w TSPKR = {1 ,NIIMS
wRITE(8,540)
quTE(R.lllnsvs,(lsVSf!).!-1.Sﬂ\.NHHL.NHMS
WRITE (B, NAQIHSPK (1, ISPKRY
FORMAT (10X, 'avsoet /! FNH SPEARERD ',A2,' ¢t/
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W T—

TR

o

LML e i

NE TR Hﬂ

302

3y
3ng

3

J12

d10

314
313

317
Jt8

318
39

kY Y,

12X, Yenewet//t LISTENER! AX,t SCNRFY/)
DO In4 LIST 8 1, ,NIML

SUM = p,0
nn 3a2 ley,31,6
Jalel

SUM 8 SUMeDATALLISY, ISPKR,1)eNATA(LIAY,ISPKR,]J)
SuM & S1imM/12.0

WRITE(S, NOJINAME(LISTYY,SUM
FORMAT (LY, 14,6X%,¢7 2)
CONTINUE

WRITE(6,40))

WRITE(E, au4)

PO J1@ 1e1,3S,2

Jelet

NO 311 Xsy, NihL
ARRAY(XKYsDATA(K, ISPKR, 1Y
CALL STATS(NUML,Y,S)Y

SEND (1YY

SEND(2) 88

DO 312 Kay,NiML

ARRAY (M) WDATA(K,ISPXR, ]}
CALL STATS(NUML,Y,S) :
SEND(I) X

SEMD (4Y8R

N J1Y KXoy, NIM|

ARRAY(K) 8 (ARNAY(KYeDATA(K,ISPKR,1YY /2,2
CALL STATS(NIIML ,¥,S8)
SEND(8)eY

SEND (BY =S

CaLlL 0utT(el,SFuD)

CONTINNIE

NO 318 Kat, NIIML

St 8 A0

26 3t1d 1s1,31,6

S(iM 8 SHiM ¢« DATA(K, ISPKK, I
ARRAY(K) 8 SUM/A, 2

CALL STATS(NUML ,¥,8)

SEND (1) 8X

SEND (2)e8

nn 316 Xef ,NIML

St 9 2,9

no 317 1=2,32,6

SiiM 8 SIIMeDATACK, ISPKR, Y)Y
ANRAY (X)nSUIM/B ™

CalL SYATS(NUML,X,S)
SEND(IY Y

SenuN(4Y08

NO 319 Key, NUML

SiiM gp, 0

no 31R {ey,0y,6

Jaley

SUM 8 SUMSDATA(K, ISPKR,IVeDNATA(K,I8PKR,J)
ARRAY (K)YaS1iM/12 0

CALL STAYS(NUML,X,S8)
SEND(B8YaY

SEND(nY =S

CaLL Ot (IR, SENDY
WRITE(A,490)X,8

TEMP (], ISPKRYSY

TeuP (2, 18PKRYSS

CONYINUE

WwHITE(AR,S0D)
WHITEC(A,1YINSYS, (TSYS(T),181,32) ,NUNL NUHS
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320

o2

323

J24

326
329

328
J27

331
339

WhTTF(&,320)
FORMAT (Y COMATIMED RESIL TS o« STANNARND ERRNRS ACRNSS 1,
TSPEAKENS AND | TSTENFRS eeneeeelyy/)
WhITF(B,40}))
WKITE (R, 404)

NUMT = NIIM| ehUMS

no 3ot 1e1,3%,2

Jule

DU 392 Kay,nNHM|

PO 322 L sy ,HUMS
MaNLIMSe (Kel) ol

AKRAY (M)sOATA(R,1 ,T1Y
CALL STATS(NIMT, X,8)
SEND(1)mY

SEND (288

00 323 Xmi, NN

DH 323 Lsi,NIIMS
MaNUMSe (Ketl)el

ARRAY (M) 2hATA(R,l , 0
CALL STATS(NUMTY, X, 8)
SEND(3)mY

SEND(4)sS

NO 324 Kgt,NiIM]

NO 324 s, NIIMS
MeNUMSe (Kol ol

SUUM 3 NATA(CK,L,TYeDATAMK L,J)
ARRAY (M) gStiM/2

CALL STATS(NUIMY,X,S)
SEND(5)aX

SEND(5) 28

CALL NUTC(I,SENM
CONTINUE

Ny 3295 Ksg,NIM|

NO 325 L=y, ,NUHS
MeNUMSe (Katl) el

SUM » 2,0

ne 326 Je1,31,6

SUM ® SUMGNATA(K,L,I)
ARRAY (MY SlIM/B 1

CALL STATS(NUNTY, X, 8)
SEND(1YuY

SEND(2)8S

N0 327 Ket NIML

Ne 327 L=y, ,NIMS
MENUMSe (Kei) el
SuMsp &

no 32A 1s2,32,6

Sl B SUM ¢ DATAIK,L,IY
ARRAY (M)uSUMPE N

CALL STATS(NUMTY,X,S)
SEND(3YmY

SEND(4)sS

D0 337 Kef,NHML

D0 337 Ley{,NIMNS
MaNUMSe (Kel) ol
SUMep @

DD 331 1s1,31,6

Jelet

SUM & SUMGDATA(K,L,TYeNATAIK,L,J)
ARRAY (M)auSlIM/12,0
CALL STATS(NNMY,Y,S)
SEND(3YuY

SEND(AY 0S8
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St
dn2
Sad

276-
277
278
279
280
2n
282
283
2m4
28%
2n8
287
288
4nn
any
42
423

and
490

oo (s NaNzXa Nl

[ SR Y

CALL OUT (38, SENDY
WRITE(R,400)%,S

WRITE(R,801) (hSPK(Y,J), a1 ,NINS)
WRITE(B,802) (TEHE LY ,K) , K81 ,NIIMS)
WRITE(S,Sad) (TFMP(2,K) ,Km),NIIMS)
FORMAT(//0X,Q(A2,5%))

FORMAT (/7 MEAN ',0f2%,F9%,29Y)

FORMATC/Y S, F, ',9(02%,F5%,2Y)

NPLACE=

RETURN

FORMAT (10X, "MAIN ATTRI' ,1RY, 'PRESR! 7Y tARRI YY)
FORMAY ¢15Y,tvDIC?,23Y,72,11X%,19)

FORMAY (DopX ,'FRICY ,16%,12,11Y,12)

FORMAT (20X, ININFRICY ,12Y,12,.11X,12/)
FORMATCISY, YNASA| *,22X,12,11%,12)
FORMAT €20x, 'GRAVE Y, 21X ,12,31Y%,12)Y
FORMAY (20X, YACUTE ' , 21X ,12,11X%,127)
FURMAT(1Sx, 'SUSTIN? 20X ,Y2,11¥%,12)
FURMAT (20X, ' VOIGEN? ,20Y,T12,18X,12)
FORMAT (20X, "IUNVOICFD? ,tHY,12,11X,12/)
FORMAT(1%x,'STRIL *,20x,12,11%,12)
FORMAT (15X, tGRAVENESS! ,21X,12,11%Y,12)
FORMAT (18, 'CHMPACYNFSS! 10X, 12,11%,12Y
FORMAT (' NDRY MEAMS AND STANNARD FRRORS FOR'!,13,¢' LISTENFRS!/)
FORMAT(' SYSTEM LINDER TEST: t,8mA¢1/)
FORMAT (! NUMRER NF SPEAKFRS =',12/)
FORMAT (/7" MAIN ATTHRIHUTF Y, 12X, 1PRESENT!, 12X, YARSENTY,
12X, '7TO0TALY /Y

FORMAT (20X ,3F4X, 'HF AN STEL
FURMAT( /30X, tesovaetorvevennere!/

INY,'s MFAN 3 1,F5,2,' ety

LAY, ITATAL DRT SCNRES of, 18X, ety
Jey,'e S E, & ', KR 2,' ety

JaAX, Y ed0enedatntereatrent)

EnD

SURKRQUTINE STATS(N,XMEAN,STNERR)

COMHMONZAZINSYS, TSYS(SAY, MAME(18) ,NPAGF(7,2,39,

YMSPK (18,9) ,MKEY,LETTER,LTST, TSPK,NUIML ,NUMS,ARRAY (60}, IRESP(2,29),
XOATA(12,6,36)

Xsp,0
XN 8 FLOAT(IN)Y

no t 1si,N

X 8 X & ARRAY(DY

CONTINUIE

YMEAN m Y/XAN

STPERR » A 0

Pty 2 1si,N

STNERR s STNERR ¢ (ARRAY(CIVYeYMEAN) e (ARRAY(T)eXMEAN)
STNERR 3 SART(STNERR/AN/YNY
RETYURN

EMD

SURKOHTINE OUT(N,X)

DIMENSTION Y(6)

It ¢NLEG,3R)IGNTO 10

Ks(Ne1) /2
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IF(K,EN, 11)IKeH
TF(x ,En,14)K328

e TR IR LERGI17IK A

“ N

4n3
426
47
s
409
414
411
412
413
414
413
416
47

IF (X, EQ,129K89

IFIK EN, 15)xe9

IF (XK EN,1AYK=9Q

IF (K EN, 139Kn1y

IFIX,ED,16)IKe12
6GO0Y0(1,2,3,4,5%,6,7,8,9,10,93,16),K

WRITF (R, 4R%) X (1),11,6)

RETUAN

WRITE (A, 44R) (XCTY,T81,6)

RETURN

uRIYFM,da’) {X(1Y,1e8,8)

RETURN

WRITE(S,40R) ¢X(1),181,6)

RFETURN

WRITE(S,4rQ) (X (1), 1xY,6K)

RETURN

WRTTE(R, 410 IX(1),101,/)

RETUAN

WRITE(S,413YC(XC1),121,R/)

RFTURN

WRITE(S,4t2)(%X(1),131,A)

RETURN .

WRITE(S,413) (X (1),198,K)

RETURN

WHITE(B,414) (X(T1Y,101,6)

RE TURN

WRITE(R, 415X C1),T31,K)

QETURN

WRITF(R,418) (X(1),181,6)

RETURN

NHTlE(G.li?}fl(I’.!ll.ﬁj

RETURN

FURMAT (3%, 'VDICIMGY,0%,3¢3Y,FR,2,2X,F6.2))
FunHAT(sx,|Fnlt7!nnALl,41,3(3x.rn,9,9x.ﬁs.9))
FORMAT(EX, 'NNU=FRICTIONAI ', 3¢3%,F6,2,2X,F6,21/)
FuPMAY(J!.'uASALIYV'.ar,stnx,rs.g,px,Fﬁ.pay
FORMAT(RY, 'GRAVE! ,QY,3(3X,FK.2,2¥,F8,2))
FORMAT (A, PACUTEY ,QX,3(3X,FA,2,2%,FR,2)/)
FURMAT (XX, VSUSTENTIANY ,6X, 3 (XX ,F6,2,2%,F6,2))
FORMAY(AY,IVALCEDY , 8%, 3C0Y,FR,2,2X,FA D))
FORMAT (AY, YUNVOICED! ,6%,3(3X,FR 2,2X,FK, 2) /)
FORMAT (3%, 'STRTLATION! ,6Y,N(3X,FB,2,2X,FA 7))
FORMAT (A, 'GRAVENESS !, 7Y ,373%,F6,2,2Y,FA 21}
FNRMAT (3%, "CAMNPACTHESS ! , 8%, 3(3%X,FR8,2,2%,FA.2))
FORMAT (Y, 'TDTALS! 1002, 3¢3Y,F0.2,2Y,F6,2))
END

SUBRNUTINE MATK
COMMON/AZINSYS, ISYS(5PY ,MAMF (1 5) ,NPARF?7,2,3),

WUSPR (15,0) ,MKEY,LETTER,LISY, ISPK,NUNL, NUMS, ARRAY (A1), 1QESP(2,20),

XDATAC12,68,368)
NIMENSION XMATR(15,6),ITALK(O),ANS(2,M)
NIMENSION DEV(1%,6) ,VARCISY, XLM(15) SHEAY ,FATAT(LS)
DIMENSION NHMEL(4)
DATA TBLMK/2W /

KKKS4
NUYF s

DN 200 Isg,NiML
NN 280 Kst,NUMS
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P

SumMsn,
nD 202 ITsqi,31,.A

JJslTey

202 SUMSSUMMNATA(CT,K,TTIVeDATALY, X, 00
SuMBsSUM/Y12,

200 YMATR(T,K)=SUn

32 CONTINUE
DU 2702 JIJuy, KKK
D0 203 Is1,9
293 ITALK(T)sTIBLNK
N0 204 Jwy , NUMS
24 PTALKCT) sM8PK(1,1)

WRITE(R,108)
NRITE(R,1a7)YINSYS, (ISYS(T),Te1,30) ,NIML ,NUMS
WRITE(8,12))
WHITE(R,100) (ITALK(I),I=1,0Q)
TE (NUMS EN BYWRITE(A,1001)
IF (NUMS EQ 3INRITF (A, 1012)
1roy FO”"A'(!HO,JQ!,‘NNFAN,AI,‘Hs;E})
tnn2 FORMAT ({MHe,2RX, AHME AN, 4X , dHS E )

WRITE(6,102)

c
c
DO 261 LISTs,NIML
DO 205 1SPKmy ,NUMS
2ns ARRAY(ISPK)YSYMATR (L IST,ISPK)
CALL STAYS(NIMS,X,S)
2m WRITE(S, 1M INAMECLIST), (XMAYR(LISY, ISPKY,1SPK=21,MIMS) ,X,S

0N 206 ISPKeq ,NUMS
DO 207 L1ISTs1,MINML
2» ARRAY(LTISTYISYMATR(LIST, I%PK)
CALL STATS(INUML,¥Y,8)
ANS(1,T8PKY8Y 2
ANS(2,18PK)sS HISP

226 CONTINUE . 40y
WRITE (6, Juda) (ANSCL, 1Y, T8 ,NUMS) iﬁﬁqcuﬁy LSGESTQU

WRITE (R, {08) (ANS(2,1), Te),NUMS) {0 P
DO 288 I8PKs1,NUMS Fapsre

DY 208 LTISTeq  MIIME
CaNUMSe (LISTel)eISPK -
208 ARRAY (X)aXMATR{LTIST,ISPK)
NUMTsNUMS e NUML
CALL STaYS(NIMT,X,S$)
WRTTE(R,128)X,S
20027 CONTINUE
VHIGesA,
WRITF(8,108)
WRITE(S,1073T08Y8, (ISYS(Y), 181,300, ,NUMI,NIIMS
WRITE(S,3un)
AT FORMAT(//72%,'LISTENER NDEVIATIONS FROM SPEAKER MEANS! /)Y
WRITE(B,12))
WRITE(K,1ua) (1TALK(]Y,I81,9)
IF (NUNS FQ BIWRITE(E,10RY)
IFENUMS EQ JIWRITE(S,1004)
1003 FORMAT(1He,51X,3NVAR)
trna FORMAT (1He,30X,IHVAR)
WRITE(B,102)
YNUMSENUMS
ANUYML aNYM|
TUTALSYNUMS e XNUML
N0 32t Jsi,MINS
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Sumsn,
nn 342 let,riM

a2 SuMgSUMeXMATR(TY,J)
32t SMOJYRSUMZANIIN

nn 323 Isf,NHM

StiMsn,

NO 304 Jey,NHMS
Inra SitMaSUMSYMATR (T, )
323 RLMITYaSIM7YNGMS
: Simep, :

NO 308 1a1, Nt
IS SUMESIMeY L M(T)Y

GMaS Mz MM

N 3nn Tes,NhiMg
NN 3a7 Jey ,NUNS

nz NEVET, I sXMATI(T, JY=SM 0]
SSsin,
PLIAR Jet,NUMS

3an SSaSSenEV (Y, N enkvl,.0Y

VAR(T)BSS/XNUMSR
TFEvAR(IY JLE VRIGOIARNG TN 330
VRTIGeVAR{]Y

LRIGaT
33 WHTITFCA, $ @I YMNAME LTY, (DEVED,JY, 88, ,MIIMSY ,VAR(TY
c
CALL UUTLREXMATH MuML ,NyMS T F,FSTAT)
c
a6 CONTIN!E
c

KMPBNUML aNiIMS ey
WRITE (G, 40 I NUMS KNP
420 FORMATC//Y F STATTISTIC FAR TFSTING EACH LTISTENFR
Y AS AN OQUTeLYENT//Y COMPARE WIYH F PFREENTAGE POINY
X WITH DFs?, T3, " AND?', 1D/
WRITE(6,4u1)
any FORMAT (! LIST, F1/)
DO 4Rr2 Ist, NItM(
HRTITE(S, 403 INAME (1Y ,FSTAT(T)
403 FORMAT(IN,FR .M
an2 CONTINUE
1F (NUML,LE, BYSTOP
NUMESNIYF &4
NMFL (NUMFYaNAME (LATG)
WRTITE(R,Sva) INMEL (1), 18 ,NIIMF)
Sen FORMAT (/71X ,'WILL ELIM!,416)
IF(LALL,FA NIMLYIGO TO Jte
NO 311 tsLAIGR,NYMFL
IP1stley
NAME (1YsMAME (IPY)
DO Jt1 Jsy,NIMS
311 XMATR(T,JISXMATR(TIPL, )
312 NUML BN|IM|L =1
KKst
GO TN 312
cCecereccecee
cCcececcceee
gceeecee
{00 FORMAT ¢SY,0(3%,A2,2%))
10§ FORMAT (/1% ,14,1%,11(2X,F8,2)7)
102 FORMAT(?! LIST, D)
183 FORMAT (AY, 'SPEAKERS ! /)
fnd FORMAT (/Y HMEANY ,1X, 18 (2X,F5 21/)
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Ty SMELT R KT T

g

AT v

aan

]

123
106

127

iog

1o

124
172

123

FORMAT (/' S F ', 1Y,11(2%,F8,2)/)
FORMAT (/30X ,17(%Y/
XXM, e MEAN &8 ' ,F8,2,1 2ty
X13X,'TOTAL ORT SCOREL !, 185X, %e?/
X3AX,'e S,E, 3 ,FH,2,! ety
YIAN, 1700 e0Y)
FURMAT(' SYSTEM ', 14,3%,30A2/7/
¥§X, 'NUMBEY LISTENERS =!,13/
XX, INUMHER SPFAKERS n',13//)
FORMAT (1ML, 1)

EmD
SUHRDUTINE STAYS (N, XMEAN,STDERR)
COMMON/ZAZTNSYS, TRYS(SAY ,NAMEF15) ,NPAGREC(7,2,),
YMSPR £1%,0) ,MKEY,LETTER,LTISY, ISPK,NIIMI ,NUMS,ARRAY (SU) , IRESP(2,20),
XNDATACY12,8,36)

Xapr,
XNsFLOAT(N)

no | Tsi,N

YaXedRRAY(])

COMTINLIE

YMEANSY /XN

STNERRSN,

npn 2 Is=y,N
STNERNSSTNERRS (ANRAY (1) wYMEANY ¢ (ARRAY (1) =YXMEAN)
STNERNSSNRT (STOERR/ZXN/XANY
RETURN

END

SURRNYTINE OUTLRIDATA,N,IP,INUT F FSTAT)
DIMENSTION S(A,B)Y,DATACIN,6Y,XNFANCAY , TEMP(6),SINV(A,H8)
NIMENSTON FSTAT (1)

PrlP
KeNs{
X uK

KMPeKe (Ka]lP)

KSNsIPe(KeKet) %:PAGE I8 BEST QUALITY PRACTICARLE
XKMPaKMP COPYFURNISHEDTODDQM '
¥RSuaKSQ

RATINIYKMP /AKX S0

DO jan Ist,IP

XMEAN(TYan,

nn 1ey Jey, 1P

no 1py Ist,N
TFLL.ER,INUTIGO YO 1@}
XMEANCIYRXMEANCIYSDATACL,JY
CONTINNE

PO 182 Jey, 1P
AMEAN(JYXMEAN(J) 7XK

XuMBKmt

DU 1A3 Ist,TP
TEMP (1) 0,

ND 1n3 Jst,1P
$(1,J)e0,
110

00 (P4 1s¢,N
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IF(I.ER, IOUTIGO TN (n4
ND 108 Jei,lIP
128 TEMPCIYSDATACTL ,JYwXMEANC])Y
No 1968 Jsi,1IP
No 198 JJ=y,1P
ing SCJ,JI)S (I, JI)eTEMP(JIeTEMPLIS)
tng CONTINYE
00 A7 Imy,IP
DO (07 Jmi,1IP
iny S(Y,J)m8¢CI,J)/7%KM

c
CALL INVERS(S,SINV,IP)
¢
no 111 Jeg, 1P
111 TEMP (JY)eDATA(TOUT, JY=XREANC]Y
c
c

Dsa,
0N 112 lsq,1P
DO 112 Juy,1P
112 NENOTEMP(IYeSINV(T,JYeTEMP (]
KMPsKe]P
FSYATCINUT)ERATION
RCTURN
En0

svssecennnece SUBRNUTINE INVERSE sevevecrennreven

s N Ne Nelg]

SURRQUTINE INVERS(A,RB,N)

DIMENSINN A(A,6),B(6,6)

EPSE_ Apuy

no 6 Isy,N

Do s Jet,N

IF(lel)s,),

Be1,3)s1.0

GUTO 5

ALY, NNsea.n

CONT INUE

CONTINUF

NELag,®

NN A3 Xs{,N

1F(KeNY12,30,30

12 Imaxex
AMAXSABS(A(K,KY)
KPi{aKeq
00 22 lskPi,N
OIFFsAMAX=ARS(ACT,X))
IF(DIPFY 15,210,209

18 IMaxs]
AMAXBABSCA(T X))

20 CONTINUE
IFiIMAYaKY25S,30,25

23 DO 29 Js¢,N
ATMPRACTMAY, 1)
ACTMAX,JYRA(K,S)
A(K,J)aATHP
RTMPER (IMAY, )
RCIMAX,JYSRA(K,J)

20 R(X,J)sRYMP
NE) swDFL

dn CONTINYE

LA M (/]
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DIFFRARSCA(KR K)wiPS)
IF(DIFF)Q8,9), 38

3s DELNAIK,K}eNFL
DIVeA(K,K)
D0 3N Jmy,N
A(K,JYsA(K,JY/DIV

3A R{K,JYeRIK,JVY/DTV
no 43 Isg,N
AMULTRACT,X)
IF(1ak)30,4),380
39 DD 42 J=y N
ACT,J)8A (T, JYmAMIILT#A(K, 1)
42 BCY,JYSH (T, JY=wARU| TR (K, )
43 CONTINUE
4% CONTINUE
99 RETURN
9y WRYITF(R,113)
113 FORMAT(/'e SINGULAR MATRIY o'/)

END &

ook R s
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SYSTEM TFSTEDS t10ne 168«DFCa77 PRORF |

NUMRFW LISTENERS = 19
NUMKRER SPEAKFRS s 03

[ XX XXX )
FUR LISTFNERY 1277
[A X XXX X}
SPxw SCONE
AV PO, 5k THIS PAGE IS BEST QUAT.ITY TRACTICADLE
JE. RQ, S8R FROM COLY FURNI AR o0
Q0 03,78
MAIN ATTRIRUTE?® PRESENTY ARSENTY TOTAL
HE AN SLE, MEAN 8. F. NEAN S.E,
VOICING 100 2p a0 Y- 1] 5,89 Q3,75 2,99
FRICTIONAL . 140,00 (1] ns;ss 6,80 9t,67 3,40
NON=FRICTINNAL LT, n,on 091,87 8,82 9%,83 3,40
NASALTTY GS.AY 348 s0a,AR  A.AR 07,92 1,70
GRAVE a0 a0 LI 1] 100,00 n,on 170,00 a, 00
ACUTE Q1 ,K7 8,80 tep, 00 (T 95,83 3,40
SUSTENTINN R33N aLAn SA,33 N, 40 70,83 4,50
VOICFN 78,00 11,79 LU 20,41 62,50 11,79
UNVOIRER 91,87 8 AP 66,87 13,61 79,17 3 .40
SIRTLATION LLCE! 3,40 100,00 n,n0 07,92 1.78
vVoICED 1o0n,00 r,0N 100,00 e,0n 1o0, 00 n,00
LUNVOLICED 9,87 £, Ap oo, 00 1] 95,83 3,40
GRAVENESS 91,87 3,40 79,17 9,r0 48,42 3,40
volCeD 1200, PA n,on 100,00 L] ) 100,00 ”n,00
unvareen AN,N3 f AN 58,33 18,70 70,83 6,89
COMPACTNFSS L L] A.e0  toe 00 n, ng 170,00 a, e
VOICEN 1on,00 “,00  (nA, AR P00 100,00 0,r0
UNVOICEN RLIN.T) o, on 10,00 o.on 1on, 00 f.r0
TOTALS YY) 2,77 87,.%0 p,pa 90,87 1,13

sesetosatRtetIROY
¢ MFAN 8 Q0,097 »

TOTAL, DRY SCORFI o »
« SE. &= 1,13 «
e PeeReINCEICREGPTY
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SYSTEM TESTEDS {104 16=«DEC=77 PRNRF 1§

NUMBER LISTENERS = {9
NUMRER SPFAKERS s 3

tendare
FUR LISTENFRE 3345 o
(AL XX R
SPKR SCOR
CORE p
AV LIS} .
J& m2,290 o
RD 03,78
MAIN ATTRIRUTE PRESEMY , ABSENT 0TAL
. .
MFaM S.E, MEAN S,F, MEAN S.E,
VOICING ' 9%, R} 3. 40 91,87 6,80 Q3,79 5.10
FRICTIONAL 1ap, mn o.0m 100,00 n,0m 100,00 8,08
NONeFRICTIONAL 01,87 & A0 83,33, 13,61 87,.%a 10,21
NASALITY 100,90 2.0 9%, A3 3, a0 97,92 1,70
GRAVE 1up on ¢.op 01,67 6.80 95,83 3,40
ACUTE 1o, 00 0,00  10R,Am n.A8  fan a0 ”,00 .
SUSTENTION SA3N 12,27 78,00 K,A9 rs,67 8,54
VOICED 5a,00 11,79 75,00 11,70 62,50 19,21
UNVOICED RR,67 1R, 00 7s.an 11,79 70,83 6,80
SIAILATION 79,17 CCT) \LLWT LT 59,58 4,50
VOICED 75,00 11,79 104, pn a.00 87,90 3,89
UNVOICED 33,33 13,/ 1pn, np f,00 91,47 .80 :
GRAVENESS 91,67 3,40 70, A% NIT AL,29 2,98 :
VOICED tep op (LT ] 100, ap a. a0 190,00 0,00 ‘
UNVOICED B3, 33 A AD a1, 67 a.80 62,50 .80 :
i
COMPACTNESS 1ea mp 0._(!’ jﬂﬂ..ntl ",00 1np, 00 a,00 3
vOICED the,ea  p.ep tpaan  a,0n  19n.a8 M, e0 ;
UNVOLICED tup, nn " po LT n o LT f,00 4
TOTALS A7, %0 3.0 LN T T LLIRL 2,79

tedevevetRoevecoe
* MFAN & B8R, 19 o
TOTAL NRT SCNREL » *
e SE. s 2,70 »
eedecoeoveseveey
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SYSTFM TESYEN!?

FUR LISTFLERT 4496 »

1104

1A=)FCe77 FRARF ¢

NUMHBER LTSTENERS 2 1)
NU'MRER SPFARFRS

([ AX X XN X

LA A XS A )

SPKR  SCONE

L1
JE
RO

MAIN ATTIRISUTE?S

kR %4
Ba, 21
92,71

VOICING

FRICTIONAY

MONaFRIRTTONAL

NASALITY
GEAvE
BCUTE

SYSTENTION
voiIcen
UNVOICED

SIBYLATINNS
VOICED
UNvVNIrED

GRAVENESS
volceEn
LNVOICED

COMPACTNESS
vAICED
UNvVOJILED

YOTALS

TOTAL

DR A AT DI AT ot S

s 3

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED TODDC __ . _—

PRESENT
M AN S,E,
Stan,en a,nn
120 0w Pr2
10, oo 2,00
17 ap a,np
Lup o 0,00
{up, 00 n,op
NR AR 9,00
LY 2r, 41
AG K7 11Ky
AR RY (2,07
A ,33 R RD
YL T T
Gy, k7 6.R0
fup, 00 o, 00
93,33 13,51
a% a3 3.4p
1e0,0p T,
91 K7 f R
RY, 42 4,50

TP O P ORENTOINIOIREY

e« MEAN &

NRT SCPAF: o

e S,E, =

AHSENTY
MEAN S.F.
Q1,67 6, R0
oy .67 5,80
Q1 K7 6,80
tan an (.1
10A 0au A am
1ea, 00 n,00
52,5 5,80
41,67 18,00
Ry a3 13,61
190,00 n,on
tea, o 0,00
10a, o [
70,17 3,4
{ea, 2n f.an
54,33 A, 80
CLINC T 0,00
tan op ]
{oan, an T ]
RR RQ 1,50
87,18 ¢
*
.00 »

(A3 XE X EEL AR A XX L)

186

MEAN

08,83
95,83
95,83

IELIN-T)
120, a0
TLINT

Ap, 42
45,83
75,0

K3, 3N
91,67
75,00

LL I ¥
1on, p
70,83

07.92
120,00
9%, A

A2,19

TOTAL

3.40
3,40
3,42

a,a0
f,00
Y

7.41
14,83
R.A0

6,13
3, 40
19,21

1.70
0,00
3,40

‘n”
0,00
3,40

3, p0
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EGA Sk

SYSTEM TFSTYEN: 11ad 18«FCa?7 PRNPF

NUMHEN LISTENERS s 494
NUMHER SPEAKFWS 8 ¥

(22 XX T
FOR LTISTFAER? K34% o
(A XX XXX
SPKN  SENRE
gy ¥7,.5¢
JE Fa, 37

]U 04,70

!

MATN ATTQIADTH PRESFNT ARSFKNT
MF AP S"E° ME AN S, F,
VOICING 194 o »_op 91,87 F AN
FRICYTIONAL tap,pn o, om 91,67 6,80
NON=FRICTTINNAL 190 e LN YY) Q.87 5,80
NASALTTY ten np LY 1am op (T ]
CRAVE 1on op N1 ] 109, 00 o, A0
AC Ty 1ne oo LT 1ho om n,onm
SUSTELTINN 78,00 5, A0 SR, A7 9,00
VOTCED neLR7 13,44 54,33 1R 0o
NVATREND 83,33 £, 75,00 11.7¢
SIRYLATION R?,5pP 0,0 ton ap n,an
vOICED A3, 33 ® RN 1en, a0 a,nm
tsvOlren ug,e? L% 1) e, me A, A0
RRAVFNESS K& K7 9,unm 70,17 3,40
vorcen 10 on n,rn 1a0, pp A, nn
LNVNTIrED 33,21 tR op %A.33 8,80
FOMBACTNESS 104 ~n A.20 1pp,na P00
VATCEN 10 py o ,0n 1ep, me P00
twvoIren fam e [T 1ea, 00 n,Ae
YOTaLS AR 10 2,47 AQ KA 2,80
0"0000'0"0'0"'
* MEPAM g RR,BRO «
THTAL NRT SCNNF: o .
¢« S, E, » 2.852 o

LA AL E X R T Ty

187

A A WA R, i W, >

TOTAL

MEAN S E.

05,83 3.40
95,83 3,49
95,83 3,40

LT N T.] (]

190,00 0.n0

100,00 'Y

72,83 6.80
82,50 15,59
79,17 3,40

Q}, 758 a,nn
91 ,A7 3, 4m
95,83 3,40

72,92 6,13

TLN.T ”,00
45,83 19,27

ten, a0 p.o0

100,00 ", 00

ILLWT LT,

TN T 2,82

Y
v
i
3
%
2
3




SYATEM TFSYED: {t1ad

18=NFC=77 PRNBF

NUMAER LISTENERS » |

NUMRER SPEAKERS

etReRed
FOR LISTENFRE 5406 e
. TTLTIL)

SPXR SCORF

AV RE&, 46
JE  8A, 8¢
R0 02,62

MAIN ATTRIRUTE

VOICING
FRICTIONAL
NONaFRICTIONAL

NASALITY
GRAVE
ACUTE

SUSTENT]ION
VDICED
UNVOICER

SIRTILATINN
vhICen
LNVOICED

GRNAVENFSS
voICENn
UINVOICED

COMPACTMFSS
voicen
LNVOTICED

TOTALS

TOTAL NRY SCORES o

1
s 3
l,';i.., e B '
¥ GOEY Ll ‘
PRESENT ABSENY
MF AN S E, MEAN S.E.
TLL n, 0o R}, A3 T
10,00 7,00 83,33 5,80
1o 00 LN AY. 33 13,8¢
o Ao n, ae 170,00 N .1.]
1op 00 T 1A, 00 [ N-T)
110 po 6,00 1aa, an a. 00
79,17 9.po 58,33 f AR
RA R7 13,61 0,00 0,00
9y &7 €.A0 K687 13,61
9% A3 A 40 TLLINY [N T
L] 0,00 tna_ an ¢,on
Q3 &7 R AR 10A, NO T ]
66,067 3. 4n 70,17 9,p0
9y A7 N Y 102,50 2,00
4y 67 f RO s 33 18,00
{anr, a0 e, e 190,00 P00
1a0 00 a,ne 100, Ao m an
1o, o0 (LT Lo, e L L]
on 28 1.50 8K Ry 1,580
(22X XX X2 X 22X R X ]
e MFAN & AR R4 o
*
e S, E, = R,O8 o

ChtoOedRtOORROEDOOG

188

> AR

MEAN

01,67
91,67
91,87

100,p0
100,00
1an, 00

aR, 78
58,33
79,17

97,92
tan, 00
95,83

72,92
9%, A)
sm, 00

1an, 00
100,00
LML)

an,S4

TOTAL

s, E,

4,50
3,42
6.80

a,00
n,00
r,00

2,98
A,80
3,40

1,70
#,00
3,40

8.13
3,40
11,79

LN-1
*,00
e,f0

it wi g mics s e



S e S

SYSTEM TESTENS 114 1A=0FC=77 PRORF |

NUMRER LISTENEWS = 1}
NUMRE® SPEAXFRS s 3

(22 2 XXX
FOR LISYEMEQ: Rumg o
(222 X KX
SPxR  SCORF
AV 89 SR
Je o py, 8y THIS PAGE IS BEST QUALITY PRACTICABLE
RO o5, A3 FBOM COPY FURNLISHED TCLDC __o—
MATN ATTRIRUTE: PRERENT ARSENT TOTAL
MEF AN S.E. MEAN s'Fl MEAN S.E,
VOICTING LY T 98 A} N, a0 97,92 1,70
FRICTIONAL . tlan po a po Q1,87 A 80 95,83 3,40
NOMaFRICTTONAY 1nr on n oE {00, np p,on 1UP AA .00
NASA[ ITY 1 g A po QK AN N, 40 Q7,92 1,70
GRAVE 10 maa n,eA Qt A7 6,AM 95,83 3.4
ACUTE LT 1] rore 107 an [N 1] H’,ﬂ.‘_ﬂ_ﬂ ﬂ.'ﬂ
SUSTENTINN 70,47 Q, ae 7o A% 2,40 7%.00 5.89
VATCED SKR_33 1R no 78,.0n 11,79 A8 R7 13,61
UNVOTEEN i oo n,en 6 K7 13 A1 Al.33 8,00
sIarLarynm K7, h0 5,80 20,00 P,.00 0y,7% 2,98
vAICED a1 67 £, Ro 1A, am A,.20 LR 3,48
HNVOIrED LR 13,84 ton on n " 91,A7 A,80
GRAVFLF &G A w7 LR Y] 70 ,R3 X, 40 LEIS-1.] 2,98
vhICen 31,87 F R 103, Ap n,on 95,83 3,40
lNyOIrEn G k7 R A A1 ,K87 A, R AR A7 d,40
COMPALTMESS 109 nr r, ap 1ep, 00 n,opn LT n, 0p
voreep fan oo n,on 102 an a, nn 140 0 a,0p
buMvnICceEn Ve o morp 1o0,0n non tug _ma o0
TOTALS Oy 1K 3, pe RA _AQ 1,13 0n,97 2.04

A A A A I XY I X RN
* MFAN & oM Q7
TOTAL PRPT SCNRF: o *
« S.E. s  2,Md o
L AARA I Y Z R TN

189
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SYSTE® TRSTENS 1104 1A=NFCa?7? PRNOAF 1
NLMRER LISTENERS = 11
NUIMHRE W SPEAKFRPR B a

0'0"00
FOR LISTENFRE AK&d *
tii..'.

GPKR  SMNRFE

v kB, 54

It Ap. 21 THIS PAGE IS BEST
R0 89,71 FHOM COPY WHS:H‘II‘Y PRACTICABLE
| Q0P F) ) T0DDG 2
MATIN ATIRIRUTE: PRESENT ARSENMY T07AL
4E AN s.E. MEAN s.fF, MEAN s, k.
vipteIvG 01,87 5,80 A3, 33 6 AP ay 80 00
FQICTIONAL - 9t ,67 f.RP "6, 67 13,.6¢ 79,47 3,40
AAneFRIATIONAL Qs k7 & RO CENLL o,n0 05,83 3.0
MASBLITY qnr o o e 100,000 P00 100,00 7,00
nRAVE g, 00 n,0p 1on,0n L (a0 00 ?,00
aCUTE §op,0M p o0 Lap, a0 e ne T "0
SUSTFRTION 75,40 1500 %4,47 14,83 R4.38 14,83
vnicen 75,00 11,70 x3.33 24,8 YIRS 18,00
pNVORICEN 8,00 2n 44 75,00 11,79 78,00 11,79
SIRILATION Gy, .67 3,40 toan AR ﬂ.?ﬂ 08,83 1,79
voiIcsn Q1,67 F RU {nn, 00 2,00 0%, 93 3.4
puvnIcED Q4 A7 (%14 LOA AP n,0n o8 A3 3,40
ARAVEWESS 7R, A0 5. RO 70,17 &, 87 77 .08 1,70
vOT6RED fon 00 IR 1) {an, nn o, an 100,70 n,on
VavhICED K(e 00 14.79 L PRE 13,61 LYPR R/ 3,42
FOMEALTRERS LRI L L YR A 87 Q7,97 1.70
vetter IR & .00 {ou, nn n,an TLN.1, ¢,00
vavIeed RIS o, 00 0y ,.87 &, 8m 95,83 s, 42
TOTALS : ua mo %, né %, 42 o, 08 a7.1% 3.r0

cetprasasnee ey

e MEAN B A7 ,15 ¢

1 VLAY SUnRe S« .
« 3,F. s 3,00 ¢
corstpppbrEerE e

190




SYSTEM TESTEN! 1104 16=NEC=77 PRNRF |

NUMHBER LISTENERS » 11
NUMRER SPEAKERS s 3

(222 2 22 ]
FOR LISTENERT AQRA «
(2 X222 1] s
SPK®R SCORE .
AV 01,67 *
JE op,62
RD 91,67
MATIN ATTRIRUTE? FRESEMT ARSENT TOTAL
‘ ME AN S.F. MEAN SLF, MF AN S, €,
VOICING \fa,n¢  wLea  QR.ARY  3,4R 07,92 1,70
FRICTIONAL fup,e0 r,00 1pa.eoe oon LT N1 ]
VONFRICTTONAL. jun op 00 91,67 6,80 95,43 3,40
NASALITY Lo 0p w, ne QK AX 3,47 97.92 1,70
GRAVE 1e2,00 e, on 01,67 6.80 95,83 3,40
scutE" 120,00 0,00 107 _pQ n.00 100,00 0,00
SUSTENTINN Q1,67 A.40 75,00 0,00 23,33 1,70
VAICED A3 13 6,80 A3, 3% 13,69 83,33 9,ra
- UNVOICEND (LN T P.r0 KA, A7 13,61 83,33 6,803
SIRILATTON 79,17 3,an 95,R3 3,49 R7.5% 2,98
vOICER A3,33 PR 100, 00 n.0n0 91,687 3,40
UNVOICED 75,00 11,79 91,47 6,80 83,33 6,80
GRAVENESS R7 .50 s a0 75,00 19,21 Ay,25 2,95
VOICEDN 196,00 T 1) 1op,pn (L) 100,00 ", 00
UNVNICED 75,00 11,79 LM 1] 20, 49 "2,50 5,89
COMPALTNESS 100,00 aLee  100,p0 LN U LT e.A0
vOICED 19p,00 f,on 1A0,00 n,0n 100, 00 a.00
UNVOICED 1ap 00 a,00 (AR, A0 a.08  190,AR #,00
TOTALS 93,06 1,50 89,58 n, oA 91,32 "n,.28

IXIXTTYTI X2 R X2 X ]
« MFAN 8 091,32 ¢
TOTAL DRT SCNRES *
o SSEL = 0,28 ¢
I XXX EXARZ LR )

191



SR

SRR

T YAy
-

BN
s

SYSTFM TESTEN: t1und {A=NFC=77 PRNAF 1

NIUIMRER LISTENFRS = 11
NUMRFR SPEAKFRS s 2

(2 XXX X 2]
FOR LISTFMFR: Q330 «
dtedeove
SPXR SCORE
av R4, 37
JE R7,5¢
RD Q7,92
MATN ATTRIRUTE: PRESFNT ARSEMY TOTAL
MEAN S.E. ME AN S,.F, ME AN s.E,
VOICING 1o o0 o, 00 91,87 6,A0 o8, 8% 3,40
FRICTIONAL tun, no n o0 tha, o0 m, o 100,00 R, 00
NDNFRICTIONAL tam o0 o,00 23,33 13,64 91,87 6,80
NASALITY VS ,A% 3,40 \rp, P00 LT 97,92 1,70
GRAVE 91,67 LT LT 0,00 95,83 3,40
ACUTF 1ne g0 L) {pv,0n a2, 0p 100,20 ",00
SUSTENTION 7R, 00 91,70 AR, A7  1},A1 70,83 12,27
VOICED 25,00 11,79 sn, on 23,57 62,90 15,59
UNVOICER 75,00 11,70 R3.3IZ 13,6¢ 70,17 12,27
SIRILATION o5, K3 J.ap 100 p0 n,00 97,92 1.70
VOICED 9y, 67 £ R 1PR,0n n,ap 95,83 3,40
UNVOICED {1 re [0 o] ' 10a 00 o, an 1on 00 [ 1)
RRAVENESS 79,17 9.m0 7h,.00 5.R9 77,08 4,50
vVOICEN 190,00 fL.00 1o on N, 00 120 0P f,00
UNVOICED St} 1R, 0p splan (1,70 84,17 9.0
fOMPAICTNESS 1a0, 80 p,up AP, AN a,00  (A0,AN a0
VOICFKN 1R, 00 n_op 1A A [T 100,00 f, R0
UNVOICED 10p, 00 r,op 1o, 0 o, ne 100,00 0,00
TOTALS on,97 307 RA RQ FRY TR 3.34

[ZXXXX22XXXZX22 X2 X}
e MEAN 3 AQ,03
TOYAL NRY SCORFS o *
» S.E, = 3,34 ¢
[ X2 X2k222222X22X2] 1]
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SYSTFr TESTEN: t(nd 1haNFC=77 PROBF |

NUMBER LISTENFRS =
NIIMRFR SPEAXFRS & 3}

(2 XA XXX ]
FOR LISTENEWS: O04AY »
[ 2 X XXX
SPXR  SCOKE
ay Q1,67
Jt on A2
RV 2,82
MAIN ATTRIRUTES PRESEMT ARSENT TYOTAL
ME AN S.E. MEAN S.F. MEAN S.E,
vOICIMG 0%,R3 3, 4n 94,83 3,49 LB 1.7
FRICTTONAL 1, 00 ", 00 91,87 6.8 98,83 3,40
NON=FRICTYTONAL - 9¢ K7 £, AQ 100,70 0,9 95,.A) 3,40
NASALITY 1ea, op n,ee 100,00 L LN a, 0
GRAVE 100,00 P.0o0 LI ”,0n 190,00 »,00
ACUTH . 110 P [ N.J) LML n_on 100,00 o,%0
SUSTENTIOM 75.0m 12,2y 79,17 3,40 77.08 4,90
VOICED B8R, 67 1R, 00 75,00 11,79 70,83 6,80
UNVOICED AN, 23 13,61 A3, 33 5,80 23,33 3,40
SIAILATIGN 05 AN 3, a0 9% R} 3,40 08,83 t.70
VOICED 100,000 .00 Q1,87 6.8 05,83 .40
UNVOICED 91 k7 &.80 1A, AN a,0n 95,83 3,40
GRAVENESS 79,17 3,40 78,00 5,89 77.028 4,50
VOICED 10,00 n,Ap 1an, 00 .0 100,00 0,03
NVOICED 58,33 A AD LI T 11,79 34,17 9,
COMPACTNFSS LT .00 100,00 n,00 100,00 0,08
vOICED 190,00 r,o0 1un;an f.00 1on,00 8,00
UNVOICED 100,80 0,00 100,00 [T 1on,0n ", 00
TOTALS an_ 97 2.04 9n, 07 2,27 0n,97 n,28

CeretseerRRRPIENS
¢« MEAN 8 QN 97 o
TCTAL NRT SCNAFL .
¢« SLE. » P,28 »
et esdetusddedRe
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SYSTEX TESTED! 1104 16=NEC«77? PRNAF 1

“TNUMBER LISTENERS 3 1}
NUMAER SPEAKFRS = 3

(A2 2 XXX J
FOR LISTENERI 9557 »
LA XL LY X ]
SPXR SCOWE
RV 20,58
JE 09,58
RD 02,74
MAIN ATTRIAUTE] PRESENT ABSENTY
ME AN S E, MEAN s.F. MEAN
VOICING . 100 40 " 02 83,33 N, 40 91,87
FRICTIONAL 100,09 o, 0n R, 33 5.80 91,87
NONeFRICTIONAL  fep 0P 0,0 83,33 6. A0 91,87
NASALITY 100, 00 EN I 100,00 P.n0 100,00
GRAVF tne, on n,P0 LWL a, 80 100,00
ACUTE {op, on LY LT rLon 100,00
SUSTENTINN 79,17 9,00 68,87 3, A0 72.92
VOICEN 58,33 ta,onm 58,33 13.61 58,33
UNVOICED 140 a0 e, 00 75.00 11.79 A7,.5¢
SIBILATION 01,87 3,40 190,00 NI Qs A%
VOICFD IPL4 £.80 100,00 ".00 95,03
UNVOICED 91,67 s, 80 1", 00 3.0 95,83
GRAVEMESS 79,17 3.a0 A7,50 3.%8 A3.33
VOICED Q1 ,R7 R, AN 100,00 P00 L )
UNVOICED 6¢ 87 13,44 75,00 11,79 78,83
COMPACTNFESS 1o ae n,eo ton an n,op 100,00
VOICEN tne,po ?,00 {ap, np P.on 100,20
UNVOICED 100,00 LN T 1ap a0 n,nn 190,00
TOTALS Q1,A7 2.60 RO 5A (L an, 62

SptseseavNIreIRIE
¢ MEFAN & Q0 ,R2 »

TOTAL NRYT SCORES o .
« S, E. B  ORR o
ITI XXX R AL N 2}

194

P e R o e
e R AT

TOTAL

S.E,

1.70
3.4n
3, 40

e.an
n00
0,00

6.13
14,83
5.89

1,70
3.40
3,40

1,70
3,40
3,40

w00
a,00
a,00

”,83

ﬁaﬁﬂm;ﬁ;mo’.‘- ae RT3 g




SYSTE™ TESTEN?! {14 1ReNECe77? PRNRE 1

NUMHFR LISTEMNEWS = (9
NUMRFR SPEAKFRS s 3

(A XA XX ]
FOR SPEAKER: JE o
(2 XX 2]
LISTENER SCORE
1277 AQ,.8A
1348 ®2 20
4926 AP, 21t
13495 Aa X7
5496 AR _%4
KAna R7 8n
88%4 22,29 VT!YGAQTICAByB
AG A6 Qu k2 BESTQp‘ 1 c .
03n9 a7.%0 1S PAGE 1S B0 e qoDRG -
Q463 93,42 ™ gﬁ?!F“RNI
a5%7 "o, sa el
MAIN ATTPIRUTH] PRESENT ARSENT TOTAL
HE AN S.F, MEAN S.F, MEAN S.E,
votcrneg us, 4% 2,42 81 ,R2 3. %6 AR, 64 1,35
FRICTTONAL Q7,73 2,17 AR, 64 3.7% 93,18 1,88
NAONSFRINTIONAL 93,18 A, 75,70 8,57 R4, 29 2.8
NASALITY {Ap o m, e LI 1) 1,%8 Q0a,30 a.84
GRaVE tue, o0 L O3, LR 3.38 96,59 1.68
ACUTE 100,00 e.00 LLINT] LIRCT) LD LT
SUSTENTINN f1,3R 4,94 Ky N8 4,87 81,38 4,00
voIceEn 54,55 LT 28,00 7.87 39,77 5,04
unvnicen AR 1R 7.93 97,73 2.17 A2 ,08 4,62
SIRILATION 79,5% 4,R0 100, p0 o0 89,77 ?2.4%
VOICFR 93,14 KPY tro’ oo m, op 08,59 1,68
_ UNVOICED "5,01 A, 0% {ra on o nn 82,08 4,02
GRAVENFSS 73,RK 3.20 AR,84 2,99 1,258 2.54
vDICED 97,73 2,17 1R, 0n n an a8 886 1,08
UNVAICED LI 7,10 77.27 5.97 £3,6¢ 4,94
COMMFACTNESS 1P, 00 @, 00 LN L) 1,08 00Q, 43 n,54
vOICED tan,nn N, 1n0, 00 o.on 100,00 p.0o0
UNVOICED 100, 00 n,0n Q7,73 2.17 Q8 A6 1, PN
TOTaLS nS, 24 1.60  AT,RA 0,06 AR, 46 1,18

[ ZAZ XXX XXX X 2]
e MFAN 3 QK44 o
TNTAL DRY SPORFS .
* Sk, 1,18 ¢
(22X XXX XXX XY X
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SYSTEM TFSTENS 1144 1A=NEC=77 PRNBF 1

NUMFEN LISTENERS 3 19
NLIMBRF R SPEAXKFRS ] h ]

shooN
FOR SPSAXERI BV #
XXX 2]
LISTENER SCORE
1277 A9, 5M
3345 LY
ano6 AR 54
5349 A7?.50
54p6 AL, 4K
Y RO, SR
FTLY AR, %4
ANKG 01,67 THIS PAGE
2319 ng 17 FROM COPY ;SRB;\ES? ,Q‘U!}‘IJITYPRACII‘M
Q4R3 0y, A7 ISHED TO DDC s
Q557 89 %A -
MAIN ATTRIKUTE!? PRESEMT ABSENT TOTAL
MEAN S.E. MEAN S, F, MEAN s.E,
VOICING Len, no p.en 94,12 2,47 97,148 1.24
FRICTIONAL que nM m oo ne R4 A,94 94,32 2,47
MANFRICTINMAL yap 00 .00 100,00 a, 00 fon, 0P N0
NASALTTY 97,73 1,45 1om,09 n,00 on, 06 n,73
GRAVF 97,73 2,47 1N, nn 2,00 LTI 1 1,08
BCULTE 07,73 2,17 1oa, ne p,00 98, NG L]
TRusTENTION s0.35 370 61,36 3.39 83,34 2,46
vOICEN A%, 45 5, AP 70,48 5,40 57,95 3,32
UNVOICED 93,18 4,55 52,27 2.17 72.73 2,70
SIBILATINN AR, R4 2.50 1ap,0n a,00 Q4,32 1,26
vOlCED 76,55 4,13 1pg 0 ") 89,77 2.17
uUNVNICED 0y, 73 2,17 100,00 n,0n L% 1] 1,08
GRAVFNESS Ry AD sex 7273 2,98 77.27 2.3
VOICED 100,00 o, 00 1aa,00 n.an 100,00 .00
UNVNICED LAY LR RY i85, 48 5,40 54,38 4,62
COYEACTNFES o8R8 (Len o000 n,00 ag,43 .54
vOICEN g, 00 p,oo  18%.00 n.00 100,00 8,00
ynvoicen 37,73 ?2.17 {an,ne 0,00 QA A8 1,08
YOTALS fa xa 0,87 BR,07 T 88,73 n,.61

"00.0.00""""

: w MEAN 8 BA,73 ¢
TOTAL DRT SCURES @ .
e SLE, P81 0
Ci..tt..'.i."..i
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SYSTEM TFSTEDS 11pa {ReDFC=77 PROBE 1

NUMBER LISYENERS ® 11
NUMRER SPEAKFRS & 3

1222 2)
FOR SPFAKERS RD o
tedo e
LISTENFR SCORE
1277 03,74
1340 93, 7%
AnIn 02,71
5345 94,79
5406 n 6D
Kap 4 o5, A3
LT-LY) 02.71 TWISPRG £ Ly
RRKH CARNLY 4 PROM o EST
COFy QUALT .
20939 Q7,92 FU il
94Ky on. 67 S“&D ﬂ\“” » v&l AJQQ
assy 02,71 e
MATIN ATTRIRUTES PRESEMT ABSENT TOTAL
“FAN S.E" MEAN S.E, MEAN S.E,
VOICING 1ean, ne A e Q4,72 ?.95 LY RY. 1,47
~ FRICTIONGL fap op pn,op Q9,91 4,8% 9%,48 2,42
AANSFRICTTONAL 170,00 n,rp 07,73 2,17 O A6 1,08
NASALITY tex e n, e 1or, 00 n,n0 100,00 7,00
RRAVE 10, 00 .1 teo,pn n.0n 1A mo LT
ACUTE 1,00 (N1 LN T n A 100,00 (N 1]
SUSTENTINN 95,45 2,42 77,27 A, A8 A8, 38 2,10
vnicen 97,73 2,17 R1,82 8,65 9,77 2,79
LNVOICE™ 93,18 4,FR8 72.7% 5,97 89,99 2,91
SIRILATION 09,4% 2,42 97,73 1,45 9/, 59 1,68
vOICED 97,73 2,17 97,73 2.1? 97,73 1,45
UNVNICED 93,18 APRY Q7,7 2,17 99,45 2.42
ARAVENFSS 89,77 3. 70,48 2,42 ap, 1t 2.10
volcen Q8,45 2.91 LWL 0,00 97,73 1,45
UNYBICEN 84,09 &, R 40,91 4,88% 82,50 3,94
CUMPACTHFSS 100, a0 a.a¢ 100,00 n.A@  1Ma,00 (] )
valcEn ' fin,pe ", A0 100,00 a0 1np, 00 ", 00
UNVOICER 100,00 LT {Ap op p o 100,00 n, 00
TOTSLS o8, 7R 0.7 80,048 1,73 03,37 ", 63

(22X 22X 2] )
* MFAN 8 ON,37 o

TOTAL DRT QC"HFI L .
. e S, E, ¢ PR3 ¢
tededesrenrcdntee
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T By

!‘"!’ rh?,.l.‘

59

s

SYSTFM TFSTED: 1104

NUMBER LISTENERS = {1
NUIMABFR SPEAXKFRS & 3

COMBINFD WFSULTS = STAMNDARN ERRORS ACROSS SPEAKERS AND

§16=NEC=77 PRNBE 1

MATN ATTRIRUTES PRESENT
ME AN S.E.

VOICING QR , 4R .80
FRICTIONSL, 90,24 P75
NONaFRICTIONAL 97,73 1,28
NASALITY Q9,24 0,52
ERAVE 90,54 t.75
ACUTE 99,24 0,75
SUSTENTION ’ 75,38 3.3
vVOICEN w5 0% 4,77
wom LINVOICED Aa RS 4,0m
SIRTLATINN ~ R7,Rs 2.10
VOICFN 9,15 2.%8
LNVRICED AR K1 X, N7
GRAVENFSS Rt R? ?.40
volCceED 07,73 1.25
UNVOICEN 5,91 4,77
COMPACTNFSS 99 ,Kp .37
vOTICED ten,ep n np
UNVAICED Q90,94 8,75
TOTALS Qu_4n 1,06

TOTAL DRT SCORF

Bv JF RN
ME AN AR, 73 RA A6 93,77

S.F, n. At 1.1% PR

R R, YR IER 0 e

.

e« S,E, =
(XTI 22T R X 2 S

198

ABSENT

MEAN

97,15
A9, 30
on’, 91

9a, R4
97.73%
{en.anm

66 87
59,00
74,24

90,94
99,24
09,24

77,97
100 .00
54,55
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and
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Evaluation
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Speech Processing Lab
Hanscom AFB, Massachusetts
5 November 1976
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D1. INTRODUCTION

The purpose of this report is to review the behavioral aspects of handling lis- ;
teners for an in-house evaluation capability of the Diagnostic Rhyme Test. :

The Diagnostic Rhyme Test (DRT) uses a group of trained listeners involved in
a speech discrimination task. The test is designed to compare speech intelligibility
between voice commmnunication systems; digital voice processers in this case, The
comparison is based uponthe listeners' reception, recognition, association, and
response of the processed stimulus, Since the validity of the DRT depends on human J
behavioral processes, which are variable from one listener subject to the next, the i
use of test controls to minimize these individual variables should improve the con-
sistency and reliability of test results,

The test controls covered in this report will include the experimental effects
of the test situation. Fxperimental effects are the sum of variables introduced into
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the test situation by the test administrator, the test subjects, and the test environ-
ment itself, A briel section on listener selection and preparation will be included
also. Continued research is needed in the areas of listener training and perform-
ance tracking to improve the control of consistent results, The report will close
with conclusions and recommendations on the handling of listeners for in-house
DRT evaluations,

D2. EXPERIMENTAL EFFECTS

As mientioned previously, experimental effects are the summation of all the
outside variables contributed by the test administrator, subjects, and environment
which contribute to the biasing of the test results, Ideally, a test should measure
only those characteristics intended to be mcasured, Differences among individuals

and environments however, can influence and alter test results, If controls can be

placed upon the test situation, experimental or test effeets can be minimiged,

D2.1 Administrator Effects

From research in experimental design and testing, Ro.‘;enthall concludes that
a variety of biosocial, psychosocial and social psychological factors which interact
between the test administrator and his subjects can effect the subjects’ behavior
and response, Physical characteristics such as age, sex, race, ete, and personality
characteristics such as anxiety, hostility, warmth, dominance, etc, can alter the
way a subject responds to the administrator and the test itself, The nature of the
DRT however, tends to minimize administrator effects, After the initial training
period, the listener subjects know how the test is administered and what the admin-
istrator expects of them., When a series of DRTs are being conducted, only one
administrator should give the test, It is possible that listener responses could be
influenced by a change of test administrators in a test.

The test administrator can influence subjects very casily in the instructions he
gives them, according to Rosenthal]. He also points out that a test of simple Jata
collection can be biased by the experimentor or administrator, 1 The administrator
must be careful not to tell the listeners anything which could influence their re-
sponses. Voiers said that the listeners should not be told their test s_ores or should
never be told to try harder on one test than others, 2 Listeners should not be told
how many tests are left in a series or how much longer they have until the end of
a test, The administrator should never give a subject any doubt that he may fail to
be a good listener or that he '~ill be removed from the program if he cannot
1.”"Rosenthal, R. (1966) Experimental Effects in Behavioral Research, Appleton-

Century-Crofts, New York,
2. Interview with W, D, Voiers on 28 Sept 1976 at Dynastat, Austin, Texas,
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perform adequately, Any such instructions could influence a listener's motivation
or attention and cause inconsistent, and thus, unreliable performance,
The hest method to control administrator effects is to develop and use standard-

ized procedures for the administration of the DRT,

N2.2  Favironmental FEffects

Environmental effects are all physical variables present in the test situation
which can affect a subject's response. Environmental effects include the comfort-
ability of the test room, temperature, lighting, quietness distractions, etc. A
change in one of these variables can decrease a subject's attention to the task and
affect the subject's response.

If the environment is kept constant, the listener will know what to expect and will be
able tokeep his attentionfocusedon listening. Beforethetest starts, the administrator
should insure that the shades are down in the test room, the partitions between the booths
are drawn, distractionsare removed fromthe room, headphones work properly, vol-
ume is adjusted comfortably, room temperature is comfortable, andthatlisteners are
supplied with the necessary pens and answer sheets. \'oiers3 says the DRT is insen-
sitive to volume level but he uses anaverage vowel peak level of 80 db SPL in his tests.
Comfortable room temperature for working is between 70 and 74 degrees. Precau-
tions should be taken to insure that all test booklets are complete. Speaker tapes
should be introduced and started the same way so the listeners are nottakenby surprise
when the tape begins. With the presentation of all the testsstandardized, the listeners

will not have to worry about distractions which would influence their attention and response.

D2.3  Subject/Listener Fffects

Subject effects can be the most variable of the three effects in a test situation,
Personality differences among individuals cause them to respond differently in the
test situation. The number of speakers and listeners in the DRT tend to minimize
listener effects. Controls on listeners' motivation, attention, and expectancies
should increase test reliability although studies have not been performed to support

this hypothesis,
Listeners' motivation and attention will be discussed as part of listener effects,

Rnsenthall proposes that individuals who volunteer for studies have three aims or
motives which vary among individuals., These aims will also be discussed in this

section regarding their impact on listener effects,

3. Voiers, W.D. (1967) Performance Evaluation of Speech Processing Devices, III,
Diagnostic Evaluation of Speech Intelligibility, Final Report, Contract
o. AF19(b28)4987,
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D24 Motivation

Individuals must be properly motivated to do a task or they will not do it well,
Subjects can find both extrinsic and intrinsic motivation in a task like the DRT
listener program. I'xtrinsic motivation includes pay or recognition, For example,
letters of appreciation can be sent to the listeners' supervisors, Intrinsic rewards
derive from a personal sense of satisfaction, accomplishment, or providing a use-
ful service, Past volunteer listeners have expressed a feeling of high self-satis-
faction in participating in the program. DMotivation should not be a problem in the

in-house DRT prograni,

D25 Attention

Span of attention can vary from one listener to the next., Listeners should
understand that they should try to pay an equal amount of attention throughout tests,
Listeners who try harder on some tests than others will yield inconsistent results.

Attention is largely a variable of time, Swets and l\’ris'col't”ers’.on4 point out that
there are conflicting opinions as to the decrement of word identification performance
vs time. Taker says that the "auditory sense is relatively slow to fatigue'’,

Woodworth and Schlosbem:6 found that subjects may experience "blocks' in a
mental task, Blocks are defined as a person’s momentary inability to focus atten-
tion. They are involuntary rest periods which delay the onset of fatigue, Rest
periods should be used in a test to prevent blocks from occurring since they could
cause unwanted variations in test performance,

Voiers uses two groups of listeners and alternates the groups in 20-min work/
20 min rest periods for his DRT listeners, He uses 3 to 4-hr sessions,

In-house studies have shown that sets of 20 min work/10 min rest/20 min work
periods are most efficient for test with one group of listeners, A minimum of at

least 15 min break should be given between these sets,

D2.6  Three Aims of Test Subjects

As was mentioned in the introduction of this section of the report, Rosenthal
suggests that there are three reasons or aims of people who volunteer for studies
or tests, 1 These three aims are related to subject effects upon a test, These aims

should be satisfied to minimize the individuals' effects upon the test,

4, Swets, J.A., and Kristofferson, A.B. (1070) Attention, Annual Review of '

Psychology, 21:339-368,
Baker, L.M. (1960) General Experimental Psychology, Oxford University Press,
New York,
6. Woodworth, R.J., and Scholsberg, H. (1965) Experimental Psychology revised,
Holt, Rinehart and Winston, Inc., New York,
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First, test subjects expect to receive a reward for participating in the study,
The different types of extrinsic and intrinsic rewards and their effects have been
discussed previously under the topic of subject motivation,

Second, test subjects are usually interested in discovering the rationale behind
the test. In some studies, the administrator does not want the subjects to know
what they are being tested on, so he uses a blind; a false front for the test, Voiers®
says that familiarity with the DRT does not affect the test, To satisfy the listeners'
interest in disco;rering the rationale of the test, give them a brief explanation of
the purpose of the DRT. A summary of voice processers and how the DRT is used
to evaluate intelligibility should satisfy the listeners' curiosity and may even develop
in them more interest in the program,

The third aim of a subject in a test is to represent himself in a favorable light
to the administrator, Subjects are usually curious about their performance. Voiers
does not give the test results to his listeners since it could bias later responses,
Subjects also try to conform to the expectations of the experimentor, which could
lead to biasing through experimentor effects if the administrator is not careful. To
solve this problem for the listeners, the administrator should encourage the lis-
teners by recognizing their efforts, lle can assure them and show appreciation
without giving them the test results. Rosenthal1 says that a "self-fulfilling
prophecy' works on test subjects. [f the administrator does not give the listeners
any reasons why they would fail as good listeners, and assures them that they are
performing well, they should not worry about how they are performing, This, in
turn, should minimize any effects due to the listeners doubting their performénce.

D3. LISTENER PREPARATION

-

This section will briefly discuss some aspects of listener selection and use of
listeners in the DRT.

Since the DRT is a speech discrimination task, subjects must pass certain
hearing tests before they can become listeners in the program. First, the subject
must have normal hearing as determined by an audiometer test, Voiers uses a
range of 250 to 8000 Hz.7 Second, the subject must be able to discriminate between
the present and absent states of all six voice attributes. Voiers et al found that
hearing impairment is not unidimensional8 and may go beyond simple tone reception.
Different aspects of speech discrimination performance are affected depending on

7. Volers, W.D. (1969) The Effects of Masking Voices on the Apprehensibility of
Six Consonant Attributes, Scientitic Keport No, I, AFCRL Contract No.

-0883.
8. Voiers, W,D,, Sharpley, A,D., and Hehmsoth, C.J. (1973) Research on
Diagnostic Evaluation of Speech Intelligibility, Final Report, " AFCRL CTontract

No. F19628-70-C-0182.
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the degree and nature of the hearing impairmcnt.8 This aspect of hearing impairment
can be determined by checking the performance of trainee listeners over a control
DRT tape. Performance in each voice attribute should level out after a period of
practice, FErratic performance on any attribute would {ndicate a hearing impair-
ment in that individual and he should not be used as a listener, Further tests need

to be performed in this area however, since it is unknown how long it takes the
average listencr to find a consistent level of performance in all attributes. Answers
to this question would define the training period for new listeners and wouid dis-
criminate between good and bad listeners,

After a pool of listeners is established and you are ready to test, trained
listeners need a warm -up test before each session of DRTs. Voiers says twe
speaker lists prove enough warm-un to get the listeners reaccustomed to the DRT, 3
In-house tests have supported this finding. The warm-up lists should not be the
same lists which are to be evaluated in the test,

During each DRT session, each listener should be tested to make sure he is
performing satisfactorily, Responses from a listener who is under emotional stress,
tired, etc. during one session will differ from his normal performance. If this
occurs, the listeners' results should not be used in that evaluation, Since eight
listeners are used in the DRT, ten listeners should be tested to aliow for iwo sets
of results to be discarded for the preceeding reason, A control tape, played once
gqch session, can be used to track the listeners' performance for that day and
compare it to their standard performance, Research is necessary in this area to

establish criteria on acceptable performance limits for listeners,

D4, CONCLUSIONS AND RECONMENDATIONS

The DRT is designed so as to minimize ~xperimental effects. The precautions
suggested previously in this report, are an aid to insure experimental effects are
minimized, The test administrator should be aware of the influence he has on a
test, even the DRT. The environment should be kept comfortable and free of
changes, After the training period, the listeners should settle into a comfortable
understanding and consistency in taking the DRT., Therefore, very little in the
way of recommendations on a standard set of instructions can be given to the
listeners every ‘time they come to take the test, They will know what their job is.
All the administrator need do is remind them to pay consistent attention and how
to score the answer sheet. They should become familiarized enough not to require
detailed instructions for every session,

There are only two major areas that need refining to better implement the
in-house DRT evaluation. The first area involves the discrimination between good
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and bad listeners, A good listener is a consistent scorer. An inconsistent

listener can not be used in the DRT program. A statistical test to define the limits
of consistency has not been developed as of yet. Once criteria have been developed,
the bad listeners can be identified and a pool of good listeners can be established
for use in the in-house program.

The second area of research involves the tracking of listener performance.
Once again, statistical tests have yet to be developed to record the on-going
performance of the established listener pool, A statistical test to establish con-
fidence intervals for each individual's performance must be developed to validate
each listeners' performance during each DRT.

Once statistical tests to discriminate between consistent and inconsistent
listeners and statistical tests to track each individual's performance are developed,

the in-house capabilities for tne PRT should be sufficient to conduc’ reliable testing.
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